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PART  I. 

Officrrs  of  thk  Corps  of  Engineers *    S 

SEA-COAST  AND  LAKE  FRONTIER  DEFENSES. 

Oekk&al  discussion *4 

EsxiMATKS  OP  Appropriations  for  1888-^89 6 

THE  BOARD  OF  ENGINEERS. 

Officers  ooDBtitat'iDg  Board,  Fortifications,  5 ;  SuhJeoU  oonHdered  and  reported  vpon, 
r> ;  Sea-coa$t  fartiflcatUm$f  Torpedo  dffeueef  8. 

POST  OF  WILLETS  POINT,  ENGINEER  SCHOOL  OF  APPLICATION.  BATTAL- 
ION OF  ENGINEERS,  AND  ENGINEER  DEPOT  AT  WILLETS  POINT,  NEW 
YORK  HARBOR 12 

RIVER  AND  HARBOR  IMPROVEMENTS. 
Gk2C^ral  statement 13 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

Ix  charge  of  Ma  J.  Jared  A.  Smith,  Corps  of  Engineers— 

JLnbec  Channel,  Me.,  14 ;  Moose-a-beo  Bar,  Me.,  Narra^agns  River,  Me.,  15 ;  Bangor 
Harbor  and  Penobscot  River,  Me.,  Belfast  Harbor,  Me.,  16;  Rockland  Harbor,  Me., 
Portland  Harbor,  Me.,  17 ;  channel  in  Back  Cove,  Portland,  Me.,  breakwater  at 
mouth  of  Saoo  River,  Me.,  18;  Saco  River,  Me.,  Kennebnnk  River,  Me.,  York  Har- 
bor, Me.,  19;  Portsmoath  Harbor,  N.  H.,  Cocheco  River,  N.  H.,  20;  harbor  of 
refage  at  Little  Harbor,  N.  H.,  examinations  and  surveys,  21. 

Ln  charge  of  Lieut.  Col.  George  L.  Gillespie,  Corps  of  Engineers— 

Neirbnryport  Harbor,  Mass.,  22;  Merrimac  River,  Mass.,  23;  Ipswich  River,  Mass., 
harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  21;  Gloucester  Harbor,  Mass., 
Lyni:^  Harbor,  Mass..  25;  Boston  Harbor,  Mass.,  26 ;  Maiden  River,  Mass.,  Hingham 
HarbKDT^  Mass.,  28;  Scitnate  Harbor,  Mass.,  29;  Plymouth  Harbor,  Mass.,  Province- 
town  Harbor,  Mass.,  30. 

Ik  charge  of  Maj.  William  R.  Livermore,  Corps  of  Engineers— 

Harbor  of  refuge  at  Hyannis,  Mass.,  31 ;  harbor  of  refuge  at  Nantucket,  Mass.,  32; 
Wood's  HoU  Harbor,  Mass.,  :)3 ;  Wareham  Harbor,  Mass.,  34 ;  Westport  Harbor, 
Mass.,  Taunton  River,  Mass.,  35 ;  Warren  River,  K.  I.,  Paw  tucket  River,  R.  I.,  36 ; 
Providence  River  and  Narragansett  Bay,  R.  I.,  37;  removal  of  Green  Jacket  Shoal, 
Providence  River,  R.  1.,  Newport  Harbor,  R.  I.,  38 ;  harbor  of  refuge  at  Block 
Island,  R.  I.,  40 ;  Little  Narra;;aDsett  Bay,  R.  I.  and  Conn.,  harbor  of  refuge  at 
Stooington,  Conn.,  41 ;  Pawcatuck  River,  R.  I.  and  Conn.,  42;  examinations  and 
•orveys,  43. 
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In  charge  of  Lieut.  Col.  D.  C.  Houston,  Corps  of  Engineers— 

Thames  Riv«r,  Conn.,  43 ;  New  London  Harbor,  Conn.,  Connectioat  Biver,  Mass.  aud 
Conn  ,  44;  Clinton  Harbor,  Conn.,  New  Haven  Harbor,  Conn.,  46;  breakwater  at 
New  Haven,  Conn.,  47;  Milford  Harbor,  Conn.,  Honsatonic  River,  Conn.,  48; 
Bridgeport  Harbor,  Conn.,  Black  Rock  Harbor,  Conn.,  49;  Sonthport  Harbor, 
Conn.,  Norwalk  Harbor,  Conn.,  50 ;  8tamford  Harbor,  Conn.,  Port  Chester  Harbor^ 
N.  Y.,51 ;  Mamaroneck  Harbor,  N.  Y.,  Echo  Harbor,  New  Rochelle,  N.  Y.,  52 ;  New 
Rocbelle  Harbor,  N.  Y.,  East  Chester  Creek,  N.  Y.,  53;  Green  port  Harbor,  N.  Y., 
Port  Jefferson  Harbor,  N.  Y.,  54 ;  Flnshing  Bay,  N.  Y.,  removing  sonken  vessels  or 
0raft  obsurnctiug  or  endangering  navigation,  examinations,  55. 

In  charge  of  Lieut.  Col.  W.  McFarland,  Corps  of  Engineers — 

Hudson  River,  N.  Y.,  56 ;  harbor  of  San^erties,  N.  Y.,  harbor  at  Rondoat,  N.  Y.,  57 : 
Harlem  River.  N.  Y.,  58 ;  removing  obstructions  in  the  East  River  and  at  Hell 
Gate,  N.  Y.,  59;  Newtown  Creek,  N.  Y.,  Buttermilk  Channel,  N.  Y.,  60;  Gowanus 
Bay,  N.  Y.,  61 ;  New  York  Harbor,  62 ;  8heepshead  Bay,  N.  Y.,  Canarsie  Bay,  N. 
Y.,  64;  Snmpawanus  Inlet,  N.  Y.,  Chaunel  between  Staten  Island  and  N.  J.,  65; 
Raritan  Bay,  N.  J.,  66 ;  examinations,  67. 

In  charge  of  Lieut.  George  McC.  Derby,  Corps  of  Engineers— 

Passaic  River,  N.  J.,  68;  Elizabeth  River,  N.  J.,  69;  Rahway  River, N.  J.,  70;  Wood- 
bridge  Creek,  N.  J.,  Karltan  River,  N.  J.,  71;  Sonth  River,  N.  J.,  72;  Cheeseqnakes 
.Creek,  N.  J.,  Keyport  Harbor,  N.  J.,  73 ;  Mattawan  Creek,  N.  J.,  Shrewsbury 
River,  N.  J.,  74 ;  MaaiMquan  River,  N.  J.,  75. 

In  charge  of  Lieut.  Col.  Henrt  M.  Robert,  Corps  of  Engineers— 

Delaware  River,  Pa.  and  N.  J.»76 ;  Frankford  Creek,  Pa.,  Schuylkill  River,  Pa.,  78  ; 
loe-harbor  at  Marcus  Hook,  Pa.,  79 ;  ice-harbor  at  the  head  of  Delaware  Bay,  Dei., 
construction  of  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  80 ;  harbor  at  Delaware 
Breakwater,  Del.,  61 ;  Rancocas  River,  N.  J.,  Woodbury  Creek,  N.  J.,  82 ;  Mantua 
Creek,  N.  J..  Raccoon  River,  N.  J.,  83;  Salem  River,  N.  J.,  Cohansey  Creek,  N.  J., 
84 ;  removal  of  wrecks  &om  Delaware  Bay  and  River,  removing  sunken  vessels  or 
crafb  obstructing  or  endangering  navigation,  survey  for  harbor  at  Atlantic  City,  N. 
J. ,  United  States  commission  advisory  to  the  board  of  harbor  commissioners  of 
Philadelphia,  Pa.,  85;  examinations,  86. 

In  charge  of  Mr.  William  F.  Smith,  U.  S.  Agent— 

Maurice  River,  N.  J.,86;  Wilmington  Harbor,  Del.,  87;  ice-harbor  at  New  Castle, 
Del.,  88;  Duck  Creek,  Del,  St.  Jones,  River,  Del.,  89;  Mispillion  Creek,  Del.,  Broad- 
kiln  River,  Del.,  90 ;  Indian  River,  Del.,  inland  water-way  from  Chincoteague  Bay, 
Ya.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  91 ;  Susquehanna  River  above  and  be- 
low Havre  de  Grace,  Md.,  92 ;  Chester  River  at  Kent  Island  Narrows,  Md.,  Corsica 
Creek,  Md.,93 ;  Choptank  River,  Md.,  Nantlcoke  River,  Del.,  94 ;  Broad  Creek,  Del.^ 
from  its  mouth  to  Laurel,  Wicomico  River,  Md.,  95;  Upper  Thoroughfare  between 
Dell's  Island  and  the  mainland,  Pocomoke River,  Md.,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  9G ;  examination  and  surveys,  97. 

In  charge  of  Col.  Willlam  P.  Craighill,  Corps  of  Engineers— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  97;  Annapolis  Harbor,  Md.,  98;  re- 
building piers  at  Battery  Island,  head  of  the  Chesapeake  Bay,  99 ;  James  River, 
Ya.,  100;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 101 ;  examination,  101. 

In  charge  of  Lieut.  Col.  Peter  C.  Hain^,  Corps  of  Engineers— 

Harbors  at  Washington  and  Georgetown,  D.  C,  101;  Potomac  River  at  Washington, 
D.  C,  102;  reconstruction  of  Aqueduct  Bridge,  D.  C,  104;  bridge  across  the  East- 
em  Branch  of  the  Potomac  River,  D.  C,  Shenandoah  River,  West  Ya.,  105. 

In  charge  of  Mr.  8.  T.  Abert,  U.  S.  Agent— 

Channel  at  Mount  Yemon,  Ya.,  Neabsco  Creek,  Ya.,  106 ;  Breton  Bay,  Leonard  town, 
Md.,  Nomini  Creek,  Ya.,  107 ;  harbor  at  entrance  of  St.  Jerome's  Creek,  Md.,  Rap- 
pahannock River,  Ya.^Ofe;  Totusky River,  Ya.,  Urbana  Creek,  Ya.,  Mattaponi  River, 
Va.,  109;  Pamunkey  River,  Ya.,  York  River,  Va.,  110;  Chickahominy  River,  Ya., 
Staunton  River,  Ya.,  Ill ;  Dan  River,  between  M.adison,  N.  C,  and  Danville,  Ya., 
Roanoke  River,  N.  C,  112;  French  Broad  River,  N.  C,  113;  examinations  and 
surveys,  114. 


CONTENTS.  Ill 

In  chabgx  of  Capt.  F.  A.  Hixman,  Coups  of  Enginksbs— 

Harbor  at  Norfolk,  Va.,  114;  approach  to  Norfolk  Harbor  and  the  United  States 
(Norfolk)  navy-yard,  between  Lambert's  Point  and  Fort  Norfolk,  Va,,  115;  Archer's 
Hope  River,  Va.,  Appomattox  River,  Va.,  117;  North  Landing  River,  Va.  and  N.  C, 
Cnrritack  Sound,  Coanjok  Bay,  and  North  River  Bar,  N.  C,  119:  Blackwater 
River,  Va.,  120;  Nottoway  River,  Va.,  Meherrin  River,  N.  C,  121;  Edenton  Bay, 
N.  C,  122 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 123 ;  examinations  and  survey,  123. 

In  charge  of  Capt.  W.  H.  Bixbt,  Corps  of  Engineers — 

Pamlico  and  Tar  Rivers,  N.  C,  123 ;  Contentnia  Creek,  N.  C,  124 ;  Trent  River,  N.  C, 
125 :  Neuse  River,  N.  C^  126 :  inland  water-way  between  J^ew  Berne  and  Beaufort, 
N.  C.,  127 ;  harbor  at  Beaufort,  N.  C,  128 ;  inland  water-way  between  Beaufort 
Harbor  and  New  River,  N.  C,  through  Bogne  Sound,  New  River,  N.  C,  129; 
Black  River.  N.  C,  130;  Cape  Fear  River,  N.  C,  131 ;  Yadkin  River,  N.  C,  133; 
Wacoemaw  River,  S.  C,  134 ;  Great  Pee  Dee  River,  S.  CMharbor  at  Georgetown,  8. 
C,  135 ;  Wiuyaw  Bay,  S.  C,  Santee  River,  S.  C,  136 ;  Wateree  River,  8.  C,  137 ; 
CoDgaree  River,  S.  C,  138 ;  removing  sunken  vessels  or  craft  obstructing  or  en- 
dangering navigation,  139 ;  examinations  and  surveys,  139. 

Ik  charge  of  Col.  Q.  A.  Gillmorb,  Corps  of  Engineers— 

Charleston  Harbor,  S.  C,  140;  Wapoo  Cut,  S.  C,  141 ;  Ashley  River,  S.  C,  142 ;  Edisto 
River,  8.  C,  143 ;  Salkahatchie  Kiver,  S.  C,  144;  Savannah  Harbor  and  River,  Ga., 
145;  Savannah  River,  Gki.,  146;  Savannah  River,  above  Augusta,  Ga.,  St.  Au- 
cnatine  Creek  (Thunderbolt  River),  Ga.,  Romerly  Marsh,  Ga.,  148 :  Altamaiia  River, 
ua.,  149;  Doboy  Bar,  Ga.,  150;  Brunswick  Harbor,  Ga.,  151;  entrance  to  Cumber- 
land Sound,  Ga.  and  Fla.,  152;  inside  passage  between  Fernandina  and  St.  John's 
River,  Fla.,  153 ;  examination,  154. 

Ih  charge  of  Capt.  William  M.  Black,  Corps* of  Engineers— 

Saint  John's  River,  Fla.,  154;  Volusia  Bar,  Fla..  155;  Upper  Saint  John's  River,  Fla., 
•nrrey  of  entrance  to  harbor  of  Key  West,  Fla.,  156;  Caloosahatchie  River,  Fla., 
157;  Pease  River,  Fla.,  Manatee  River,  Fla^  158;  Tampa  Bay,  Fhi.,  159;  With- 
laooochee  River,  Fla.,  160;  harbor  at  Cedar  Keys,  Fla.,  Suwanee  River,  Fla^^  161 ; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1^;  ex- 
mminations,  162. 

In  charge  of  Capt.  R.  L.  Hoxis,  Corps  of  Engineers— 

Apalachicola  River,  Fla.,  162;  Apalachicola  Bay,  Fla.,  163:  La  Grange  Bayou,  Fla., 
JPensacola  Harbor,  Fla.,  164;  Choctawhatchee  River,  Fla.  and  Ala.,  Escambia 
and  Conecuh  rivers,  Fla.  and  Ala.,  165 ;  Oconee  River.  Ga.,  166;  Oomulgee  River, 
Ga.,  Oostenanla  and  Coosawattee  rivers,  Ga.,  Flint  River,  Ga.,  167 :  Coosa  River, 
6m.  and  Ala.,  168:  Chattahoochee  River,  Ga.  and  Ala.,  Tallapoosa  River,  Ala.,  169; 
Cahawba  River,  Ala.,  Alabama  River,  Ala.,  170 ;  examination,  171. 

Ik  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers — 

Mobile  Harbor,  Ala.,  171;  Black  Warrior  River,  from  Tuscaloosa  to  Daniel's  Creek,  Ala., 
Warrior  River,  Ala.,  172;  Tombigbee  River,  from  Fulton  to  Vienna,  173;  Tombig- 
bee  River,  below  Vienna,  Old  Town  Creek,  Miss.,  174 ;  Noxubee  River,  Miss.,  Pas- 
csgoola  River,  Miss.,  175;  harbor  at  Biloxi  Bay,  Miss.,  Pearl  River,  Miss.,  between 
Edinburgh  and  Carthage,  176 ;  Pearl  River,  Miss.,  fh>m  Jackson  to  Carthage,  Pearl 
River,  luss.,  below  Jackson,  177 ;  examination,  178. 

Ix  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers— 

Inspection  of  the  improvement  at  the  South  Pass  of  the  Mississippi  River.  178:  Tehe- 
foncte  River  and  Bogue  Falia,  La.,  179 ;  Tangipahoa  River,  La.,  180;  Tlckfaw 
River,  La.,  Amite  River,  La.,  181 ;  Bayou  La  Fourche,  La.,  Bayou  Terrebonne,  La., 
1S2 ;  Bayou  Black,  La.,  Bayou  Teche,  La.,  183 ;  connecting  Bayou  Teche  with  Grand 
Lake  at  Charenton,  La.,  Bayou  Conrtablean,  La.,  184 ;  Calcasieu  River  and  Pass, 
La.,  Bayon  Pierre,  Miss.,  185;  Sabine  River,  La.  and  Tex.,  Neches  River,  Tex.,  166; 
Sabine  Pass,  Tex.,  187 ;  removal  of  sunken  vessels  or  craft  obstructing  or  endanger- 
iikg  navigation,  188 ;  examinations  and  survey,  188. 
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In  charge  of  Maj.  O.  H.  Eknst,  Corps  op  Engineers— 

Entrance  to  Galveston  Harbor,  Tex.»  ship-channel  in  Galveston  Bay,  Tex.,  Trinity 
River,  Tex.,  189 :  Buffalo  Bayou,  Tex..  190 ;  Mouth  of  Brazos  Kiver,  Tex.,  Pass 
Cavallo  Inlet  to  Matagorda  Bay,  Tex.,  Aransas  Pass  and  Bay,  up  to  Rookport  and 
Corpus  Christi,  Tex.,  191 ;  harbor  at  Brazos  Santiago,  Tex.,  protection  of  river- 
Ji)ank  at  Fort  Brown,  Tex.,  192  j  examination,  193. 


WESTERN  RIVERS. 


In  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engineers— 

Red  River,  La.  and  Ark.,  193;  Cane  River  La.,  survey  of  Bayou  Pierre,  La.,  Cypress 
Bayon,  Tex.  and  La.,  194;  Logej  Bayou,  Lake  Bistenau,  and  the  Dorcheat.  La., 
Ouachita  and  Black  Rivers,  .Ark.,  and  La.,  Bayou  D'Arbonne,  La.,  195;  Bayou 
Bartholomew,  La.  and  Ark.  Bayou  Boeuf,  La.,  196 ;  Tensas  River  and  Bayon 
Macon,  La.,  197;  Big  Black  River,  Miss.,  Yazoo  River,  Miss.,  198:  Tchula  La^e, 
Miss.,  laliabusba  River,  Miss.,  199;  Tallabatcbee  River,  Miss.,  Steele's  Bayou, 
Miss.,  Big  Sunflower  River,  Miss.,  200;  Big  Hatchie  River^  Tenn.,  201;  South 
Forked  Deer  River,  Tenn.,  water-gauges  on  the  Mississippi  River  and  its  principal 
tributaries,  202;  examinations,  203. 

In  charge  of  Capt.  H.  S.  Taber,  Corps  of  Engineers — 

Red  River,  above  Fulton,  Ark.,  203;   Little  Red  River,  Ark.,  Saline  River,  Ark.,  re 
moving  obstructions  in  Arkansas  River,  Ark.,  204  j  Arkansas  River.  Ark.,  205 ;  sur- 
vey of  Arkansas  River,  Ark.,  from  Little  Rock  to  its  mouth.  Petit  Jean  River,  Ark., 
206;  Fourche  River,  Ark.,  White  River.  Ark.,  207;  Black  River,  Ark.  and  Mo.,  208; 
Saint  Francis  River,  Ark.,  L'Anguille  Kiver,  Ark.,  209;  examinations,  210. 

In  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  rivers,  210;  Mississippi 
River  l^tween  the  Ohio  and  Illinois  rivers,  211 ;  Gasconade  River,  Mo.,  Osage  River, 
Mo.  and  Kans.,  214 ;  examination,  215. 

In  charge  of  Capt.  Clinton  B.  Sears,  Corps  of  Engineers— 

Missouri  River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  215;  Yellowstone  River, 
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River,  N.  J.,  769;  Woodbridge  Creek,  N.  J.,  770 ;  Raritan  River,  N.  J.,  771 ;  South 
River,  N.  X,  773;  Cheesequakes  Creek,  N.  J.,  775;  Keyport  Harbor,  N.  J.,  776  f 
Mattawan  Cfreek,  N.  J.,  777;  Shrewsbury  River,  N.  J.,  778;  Manasquan  River,  N. 
J.,  782. 

APPENDIX  G. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

IMPROTSMSNTS.— Delaware  River,  Pa.,  N.  J.,  766 ;  Frankford  Creek,  Pa.,  799 ;  Schuyl- 
kill River,  Pa.,  800;  Ice-harbor  at  Marcus  Hook,  Pa.,  802;  Ice-harbor  at  the  hea<i 
of  Delaware  Bay,  Del.,  804 ;  Construction  of  iron  pier  in  Delaware  Bay,  near  Lewes, 
DeL,  604 ;  Harbor  at  Delaware  Breakwater,  Del.,  805;  Rancocas  River,  N.  J.,  607 ; 
Woodbury  Creek,  N.  J.,  808 ;  Mantua  Creek,  N.  J.,  809 ;  Raccoon  River,  N.  J.,  810 ; 
Salem  River,  N.  J.,  811 ;  Cohansey  Creek,  N.  J.,  812 ;  removal  of  wrecks  from  Del- 
aware Bay  and  River,  813 ;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  814 ;  snrvey  for  harbor  at  Atlantic  City,  N.  J.,  614  ;  United  States 
CommiBsion  advisory  to  the  board  of  harbor  commissioners  of  Philadelphia,  Pa., 

%820. 

EXAMIKATIOMS. — Channel  back  of  Brigantine  Beach,  between  Absecon  and  Brigau- 
tine  InleU,  N.  J.,  821 ;  Darby  Creek,  Pa.,  822. 
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APPENDIX  H. 

REPORT  OF  MR.  WM.  F.  SMITH,  U.  S.  AGENT. 

Improvements. — Maarioe  River.  N.  J.,  826;  Wilmington  Harbor,  Del.,  827;  ice- 
harbor  at  New  Castle,  Del.,  829;  Dock  Creek,  Del.,  St  Jones  River,  DeL,  831; 
Mispillion  Creek,  DeL,  833 ;  Broadkiln  River,  Del.,  834 ;  Indian  River,  Del.,  833 ;  in- 
land water-way  from  Chinooteasne  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes, 
Del.,  836 ;  Sasqaebanna  River  above  and  below  Havve  de  Grace,  Md.,  836 ;  Chester 
River  at  Kent  Island  Narrdws,  Md.,  838;  Corsica  Creek,  Md.,  838;  Choptank  River, 
Md.,  840 ;  Nanticoke  River,  Del.,  842 ;  Broad  Creek,  Del.,  from  its  month  to  Laurel, 
843 ;  Wicomico  River,  Md.,  844 ;  Upper  Thoroaghfare  between  Delias  Island  and  the 
mainland,  Md.,  846 ;  JPocomoke  River,  Md.,  removing  sunken  vessels  or  craft  ob- 
stmcting  or  endangering  navigation,  847. 

Examinations  and  surveys.— Duck  Creek,  Del.,"  847;  Cambridge  Harbor,  Md., 
851 ;  Fairlee  Creek,  Md.,  854. 

APPENDIX  I. 

REPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements.— Patapsco  River  and  channel  to  Baltimore,  Md.,  860;  Annapolis 
Harbor,  Md.,  863 ;  rebnilding  piers  at  Battery  Island,  head  of  the  Chesai>eake  Bay, 
864 ;  James  River,  Va.,  867 ;  removing  sunken  vessels  or  craft  obstmcting  or  en- 
dangering navigation,  879. 

Examination.— For  widening  the  channel  of  Baltimore  Harbor  to  600  feet,  880. 

APPENDIX  J. 

REPORT  OF  LIEUT.  COL.  P.  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvements.— Harbors  at  Washington  and  Georgetown,  D.  C,  883;  Potomac 
River  at  Washington,  D.  Cm  864;  reconBtrnotion  of  Aqneduct  Bridge,  D.  C,  898; 
bridge  across  the  Eastern  Branch  of  the  Potomac  River,  D.  C,  911;  Shenandoah 
River,  W.  Va.,  925. 

APPENDIX  K. 

REPORT  OF  MR.  8.  T.  ABERT,  U.  S.  AGENT. 

Improvements. — Channel  at  Mount  Vernon,  Va.,  927:  Neabsco  Creek,  Va.,  928; 
Breton  Bay,  Leonardtown,  Md.,  929;  Nomini  Creek,  Va.,  932;  harbor  at  entrance 
of  St.  Jerome's  Creek,  Md.,  933;  Rappahannock  River,  Va.,  935;  Totusky  River, 
Va.,  938 ;  Urbana Creek,  Va.,  939 ;  Mattaponi  River,  Va.,  940 ;  Pamonky  River,  Va., 
942;  York  River,  Va.,  944;  Chickahominy  River,  Va.,  947 ;  Staunton  River,  Va., 
950  and  951 ;  Dan  River,  between  Madison,  N.  C,  and  Danville,  Va.,  953;  Roanoke 
River,  N.  C,  955 ;  French  Broad  River,  N.  C,  958. 

Examinations  and  burvets.— Mattox  Creek,  Va.,  959;  Roanoke  River,  from  Clarks- 
ville,  Va.,  to  Eaton  Falls,  N.  C,  960;  Hunter's  Creek,  Va,,  902. 

PART     II. 
APPENDIX  L. 

REPORT  OF  CAPT.  F.  A.  HINMAN,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Norfolk,  Va.,  963;  approach  to  Norfolk  Harbor  and  the 
United  Slates  (Norfolk)  navy-yard,  between  Lambert's  Point  and  Fort  Norfolk, 
Va.,  969 ;  Archer's  Hope  River,  Va.,  977  ;  Appomattox  River,  Va.,  978 :  North  Land- 
ing River,  Va.  andN.  C,  984:  Currituck  Sound,  Coaojok  Bay,  ana  North  River 
Bar,  N.  C.,986;  Black  water  River,  Va.,98r;  Nottoway  River,  Va.,  988;  Meherrin 
River,  N.  C.,  Edenton  Bay,  N.  C,  9d9 ;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  990. 

Examinations  and  survey.— Alligator  River,  N.  C,  991 ;  Nansemond  River,  Va., 
995. 
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APPENDIX  M. 

REPOECT  OK   CJlPT.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

U?B0TEMX3rTS. — ^Pamlico  and  Tar  riyers,  N.  C,  1010  j  Coutentnia  Creek,  N.  C, 
1013;  Trent  River,  N.  C,  1016;  Neuae  River,  N.  C,  1020;  inland  water-way  be- 
tween New  Benxe  and  Beaofort,  N.  C,  1026;  harbor  at  Beaufort,  N.  C,  1030;  in- 
land water-way  bet^R^een  Beaafort  Harbor  and  New  River,  N.  C,  through  Bogne 
Soand,  1037  ;  New  River,  N.  C,  1039;  Black  River,  N.  C,  1042;  Cape  Fear  River, 
K.C.,  1044  ;  Yadkin  Hiver,  N.  C,  1061;  Wacoemaw  River,  S.  C,  1065;  Great  Pee 
Dee  River,  8.  C,  1070;  harbor  at  Georgetown,  S.  C,  1074;  Winy  aw  Bay,  8.  C, 
1078;  {>antee  River,  8.  C,  1081;  Wateree  River,  S.  C,  1089;  Con^aree  River,  S. 
C,  109Q;  removinfr  sunken  vesBela  or  craft  obstructing  or  endangering  navigation, 
1097. 
EiAMDiATiONS  AND  BtTRVETS.— Lockwood  Folly  River,  N.  C,  1099;  Lumber  River, 
K.C.,  1102;  Mingo  Creek,  S.  C,  1106;  Clark's  Creek,  S.  C,  1109;  Little  Pee  Dee 
I         River,  B.  C,  1111 ;  Alligator  River  and  other  waters  connecting  Santee  River  and 
i  BoU'sBay,  8.  C,  11L4. 

APPENDIX  N. 

REPORT  OF  COL.  Q.  A.  GILLMORE,  CORPS  OF  ENGINEERS. 


.—Charleston  Harbor,  S.  C,  1125;  Wappoo  Cut,  S.  C,  1138;  Ashley 
River,  S.  C,  1141;  Edisto  River,  S.  C,  1143;  Salkahatohie  River,  S.  C,  1146;  Sa- 
vannah Harbor  and  River,  Ga.,  1150;  Savannah  River^  Ga.,  1165;  Savannah  River, 
above  Anenata,  Oa.,  1172;  St.  Augustine  Creek  (Thunderbolt  River),  Ga.,  1174; 
Bomezly  Muc^,  G^,  1174;  Altamaha  River,  Ga.,  1176;  Doboy  Bar,  Ga.,  1179; 
Hninswiek  Harl>or,  Oa.,  1184;  entrance  to  Cumberland  Sound,  Ga.  and  Fla.,  1191; 
inaide  paasage  between  Fernandina  and  St.  John's  River,  Fia.,  1199. 
KxjkanKATiON. — ^From  Doboy  Island  to  Doboy  Bay,  Ga.,  1199. 

APPENDIX  O. 

REPORT  OF  CAPT.  WM.  M.  BLACK,  CORPS  OF  ENGINEERS. 

Iin>ROVKMENTS. — St.  John's  River,  Fla.,  1207;  Volusia  Bar,  Fla.,  1216;  Upper  St. 
Johs^B  River,  Fla.,  1219;  Survey  of  entrance  to  harbor  of  Key  West,  Fla.,  1221; 
Calooeahatchie  River.  Fla.,  1235;  Pease  River,  Fla.,  1237;  Manatee  River,  Fla.,  ' 
mSQ;  Tampa  Bay,  Fla.,  1243;  With lacoochee  River,  Fla.,  1248;  Harbor  at  Cedar 
Keya^  Fla.,  1251 ;  Snwanee  River,  Fla.,  1253 ;  Removing  sunken  vessels  or  craft 
obatmeting  or  endangering  navigation,  1256. 

ExjkJHXATiONa. — Tampa  Bay,  Fla.,  including  Hillsborough  River  up  to  the  city  ot 
Tampa,  1257 ;  Charlotte  Harbor,  including  San  Carlos  Bav,  Fla.,  1258 ;  Clearwater 
Harbor,  including  Anclote  and  St.  Joseph's  bays  and  the  Narrows  into  Boca  Ciega 
Bay,  Fla.,  1259;  Wakulla  River,  Fla.,  from  its  mouth  to  Wakulla  Springs,  1260; 
Oliannel  from  Hanlover,  on  Indian  River,  to  Gilbert's  Bar,  Fla.,  1261. 

APPENDIX  P. 
REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OP  ENGINEERS. 

iKPBOVKacBMTS. — Apalachlcola  River,  Fla.,  1263 ;  Apalachicola  Bay,  Fla.,  1265 ;  La 
Grange  Bavon,  Fla.,  1268;  Pensacola  Harbor,  Fla.,  1269;  Choctawhatchee  River, 
Fla^  and  Ala.,  1271;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1273;  Oconee 
River,  Ga.,  L27S;  Ocmulgee  River,  Ga.,  1276;  Oostenaula  and  Coosa wattee  rivers, 
<;a.,  Flint  River,  Ga  ,  1;:.78;  Coosa  River,  Ga.  and  Ala.,  1281;  Chattahoochee 
Sirer,  Ga.  and  Ala.,  1283;  Tallapoosa  River,  Ala.,  1285;  Cahawba  River,  Ala., 

m;  Alabama  River.  Ala.,  1288, 

XINATION. — Flint  River,  Ga.,  from  Montezuma  to  Old  Agency,  1290. 
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APPENDIX  Q. 

REPOHT  OP  MAJ.  A.  N.  DAMRELL,  CORPS  OP  ENGINEERS. 

Improvements.— Mobile  Harbor,  Ala.,  1293  j  Black  Warrior  River,  from  Tuscaloosa 
to  Daniers  Creek,  Ala.,  1299;  Warrior  River,  Ala..  1322;  Tombigbee  River,  from 
Pol  ton  to  Vienna,  1324;  Tombigbee  River,  below  Vienna,  1327;  Old  Town  Creek, 
Miss.,  1327;  Noznbee  River,  Miss.,  1328;  Pascagoula  River,  Misa.,  1330;  Harbor  at 
Biloxi  Bay,  Miss.,  1333;  Pearl  River,  Miss.,  between  Edinburgh  and  Carthage,  1334 ; 
Pearl  River,  Miss.,  from  Jackson  to  Carthage,  1336;  Pearl  River,  Miss.,  below  Jack- 
son, 1339. 

Examination.— Noxnbee  River,  Miss.,  to  ascertain  whether  it  can  be  made  contiu- 
uously  navigable  by  a  system  of  locks  and  dams,  or  otherwise,  1:M3. 

APPENDIX  K. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 
Iik0pection-improvement  at  the  South  Pass  of  the  Mississippi  River 1, 345 

APPENDIX  S. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements.— Tchefnncte  River  and  Bogae  Falia,  La.,  1358;  Tangipahoa  River, 
La.,  1361 ;  Tickfaw  River,  La.,  1362 ;  Amite  River,  La.,  1364 ;  Bayou  La  Fonrche,  La., 
1365;  Bay  on  Terrebonne,  La.,  1367:  Bayou  Black,  La.,  1368;  Bayou  Teehe,  La,, 
1370;  Connecting  Bayon  Teohe  witn  Grand  Lake  at  Charenton,  La.,  1374 ;  Bayou 
Courtablean,  La.,  1375;  Calcasieu  River  and  Pass,  La.,  1378;  Bayou  Pierre,  Miss.^ 
1382 ;  Sabine  River,  La.  and  Tex.,  1383 ;  Neohes  River,  Tex.,  1384 ;  Sabine  Pass, 
Tex.,  1385;  Removal  of  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation, 1392. 

Examinations  and  survey.— Bayou  Rouge,  La.,  1393;  Bayou  Terrebonne,  La., 
from  Houma  to  Thibodeaux,  1^ ;  Bayou  Vermillion,  La.,  to  secure  navigatiou 
from  Abbeville  to  the  railroad  bridge  of  the  Louisiana  and  Texas  Railroad,  1398 ; 
Mouth  of  Calcasieu  River  and  of  Calcasien  Pass,  La.,  1402 ;  Mouth  of  Bayou  Plaquo- 
mine,  with  a  view  to  its  connection  with  the  Mississippi  River  by  locks :  also 
Bayou  Plaquemine  and  other  connecting  streams,  to  form  the  best  route  to  Graail 
Lake,  La.,  1405. 

APPENDIX  T. 

REPORT  OF  MAJ.  0.  H.  ERNST,  CORPS  OF  ENGINEERS. 

Improvements. — Entrance  to  Galveston  Harbor,  Tex^  1415 ;  ship  channel  in  Galves- 
ton Bay,  Tex.,  1417 ;  Trinity  River,  Tex.,  1421 ;  Buffalo  Bayou,  Tex.,  1423 ;  mouth 
of  Brazos  River,  Tex.,  1427 ;  Pass  Cavallo  Inlet  to  Matagorda  Bay,  Tex.,  1429 ; 
Aransas  Pass  and  Bay,  up  to  Rockport  and  Corpus  Christi,  Tex.,  1431 ;  harbor  at 
Brazos  Santiago,  Tex.,.  1433 ;  protection  of  river  bank  at  Fort  Brown,  Tex.,  1434. 

£ZAMiNATiON.--Cedar  Bayou,  Tex.,  where  it  empties  into  Galveston  Bay,  1435. 
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APPENDIX  U. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Impbovements.— Red  River,  La.  and  Ark.,  1440;  Cane  River,  La.,  1452;  survey  of 
Bayou  Pierre,  La.,  Cypress  Bayou,  Tex.  and  La.,  1453;  Loggy  Bayon,  Lake  Bis- 
tineau,  and  the  Dorcheat,La.,  1454 ;  Ouachita  and  Black  rivers.  Ark.  and  La.,  14.^5  ; 
Bayou  D'Arbonne,  La.,  1458;  Bayou  Bartholomew,  La.  and  Ark.,  1459;  Bayou 
Boenf,  La.,  1461 ;  Tensas  River  and  Bayou  Macon,  La.,  1463 ;  Big  Black  River,  Miss., 
1465;  Yazoo  River,  Miss.,  1467;  Tchula  Lake,  Miss.,  1471 ;  Tallabusba  River,  Miss., 
1473;  Tallahatchee  River,  Miss.,  1474  ;  Steele's  Bayou,  Miss.,  1476;  Big  Sunflower 
River,  Miss.,  1477;  Big  Hatchie  River,  Tenn.,  1479;  South  Forked  Deer  River, 
Tenn.,  14^ ;  water-gauges  on  the  Mississippi  River  and  its  principal  tributarieH, 
1485. 
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£xjLMiXATioxs. — Ouachita  River,  La.,  from  Camden  to  mouth,  with  a  slackwater 
BftrigatioD,  1467;  Cornay  Riyer,  La.,  Dagdemona  River,  La.,  1489;  the  lakes  oon- 
necting  with  Red  River  hetween  Shreveport,  La^  and  Fulton,  Ark.,  also  Clear 
Lake,  Black  Ba^on,  Red  Bayoa,  Black  Lake,  and  Kelly  Bayou,  to  re-open  naviga- 
ble eommnnication  hetween  those  streams  and  Red  River,  La.,  1490 ;  Cypress  Bayon, 
La.,  North  Fork  of  Forked  Deer  River  below  Dyersbur^h,  Tenn.,  1494;  Ouachita 
Biver  above  Camden.  Ark..  1495;  Cassity  Bayou,' Miss.,  Bayous  Rondeway  and  Yi-* 
dal.  La.,  1497 ;  Little  River,  La.,  1498. 

APPENDIX  V. 
REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

I]iPitOYEM£NTS.— Red  River  above  Fulton,  Ark.,  1502;  Little  Red  River,  Ark.,  1503; 

Saline  River,  Ark.,  1505 ;  removing  obstructions  in  Arkansas  River,  Ark.,  1506 ; 

Arkanaas  River,  Ark.,  1510^  survey  of  Arkansas  River,  Ark.,  from  Little  Rook  to 

its  mouth.  1588;  Petit  Jean  River,  Ark.,  1529;  Fourche  River,  Ark.,  1531;  White 

River,  Ark.,  1534 ;  Black  River,  Ark.  and  Mo.,  1537 ;  St.  Francis  River,  Ark.,  1539 ; 

L'Angnille  River,  Ark.,  1543. 
EXAJiiXATiOKS. — Little  River,  Ark.,  1545;  Saline  River,  Ark.,  1546;  Cache  River, 

Ark.,   1547;  Little  River,  Mo.,  from  Homersville  to  its  Junction  with  the  St. 

Francis  River,  1548;  St.  Francis  River,  fr.om  Greenville,  Mo.,  to  the  Arkansas  State 

liBe,  1549. 

APPENDIX  W. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Ikfrotements. — Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri 
rivers,  1553 ;  Mississippi  River  between  the  Ohio  and  Illinois  rivers,  1556 ;  Gasco- 
nade River,  Mo.,  1590:  Osage  River,  Mo.  and  Eans.,  1591. 

ExAifisrATiON. — Osage  River  from  its  mouth  to  Osceola,  with  a  view  to  movable 
locks  and  dams,  or  other  methods  of  improvement,  1593. 

APPENDIX  X. 
REPORT  OF  CAPT.  C.  B.  SEARS,  CORPS  OP  ENGINEERS. 

IvpROTXMSNTB. — Missonii  River,  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  1597 ; 

Yellowstone  River,  Mont,  and  Dak.,  1601. 
ExAJONATiON. — ^James  (Dakota)  River,  Dak.,  1603. 

APPENDIX  Y. 
•      REPORT  OF  CAPT.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

bcFBOTKMnrr. — ^Mississippi  River,  between  the  Des  Moines  Rapids  and  the  mouth  of 

th»  Illinois  River,  1G07. 
IIXAJCXN ATION. — ^Bars  in  Hamburg  Bay,  HI.,  1616. 

APPENDIX  Z. 
REPORT  OF  MAJ.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

IxFBorESfEXTS. — ^Upper  Mississippi  River,  operations  of  snag  boats  and  dredge  boats, 
<^e.i^l617 ;  Mississippi  River,  from  Des  Moines  Rapids  to  month  of  the  Illinois  River, 
1633;  Mississippi  River,  from  Saint  Paul  to  Des  Moines  Rapids,  1G23;  Des  Moines 

.  R^ida,  Mississippi  River,  1639 ;  operating  and  care  of  Des  Moines  Rapids  Canal, 
1644;  diy-dock  at  Dee  Moines  Rapids  Canal,  1651 ;  removal  of  bar  in  Mississippi 
Hiver,  opposite  Dabaqne,  Iowa,  1653 ;  ice  harbor  at  Dubuque,  Iowa,  1656 ;  harbors 
of  lelageon  Lake  Pepin,  at  Lake  City,  Minn.,  1657;  Harbors  of  refuge  on  Lake 
Pepin,  at  Stockholm,  Wis.,  1658. 
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APPENDIX  A  A. 

BEPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

iBfPROVEMENTS.— Preservation  of  the  Falls  of  St.  Anthony,  Minn.,  1660 ;  construc- 
tion of  lock  and  dam  on  the  Mississippi  River  at  Meeker's  Island,  Minn.,  1663 :  Mis- 
sissippi River,  above  the  Falls  of  St.  Anthony,  Minn.,  1664;  reservoirs  at  head- 
waters of  the  Mississippi  River,  1666;  Chippewa  River,  Wis.,  1699;  Chippewa  River 
at  Yellow  Banks,  Wis.,  1703:  St.  Croix  River,  below  Taylor's  Falls,  Minn,  and 
Wis.,  1705;  Minnesota  Kiver,  Minn.,  1710 ;  Red  River  of  the  North,  Minn,  and  Dak., 
1712;  construction  of  look  and  dam  at  Goose  Rapids,  Red  River  of  the  North,  Minn, 
and  I)ak.,  1721. 

EXAMiKATiONS.~Harbor  at  Hudson,  Lake  St.  Croix,  Wis.,  1723 ;  Red  Lake  River, 
from  Grand  Forks  to  Red  Lake,  Minn.,  1724 ;  causes  of  the  extraordinary  overflows 
of  the  Chippewa  River,  Wis.,  and  what  means,  if  any,  can  be  adopted  to  prevent 
their  recurrence,  1726;  Red  River  of  the  North,  Minn.,  from  Moorehead  to  Fergu(» 
Falls,  1733.  ^ 
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APPENDIX  B  B. 

REPORT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

IMPROVEMBNTS.— Tennessee  River,  1737;  French  Broad  River,  Tenn.,  1751;  Little 
Tennessee  River,  Tenn.,  1752;  Hiawassee  River,  Tenn.,  1754;  Clinch  River,  Tenu., 
1755;  Duck  River,  Tenn.,  1757;  Cumberland  River.  Tenn.  and  Ey.,  1758;  So«tb 
Fork  of  Cumberland  River.  Ky.,  1765;  Caney  Fork  River,  Tenn.,  1766. 

Examinations.— Caney  Fork  River,  Tenn.,  1768;  Holston  River,  Tenn.,  1772. 

APPEOTDIX  O  O. 

REPORT  OF  LIEUT.  COL.  WILLIAM  E.  MERRILL,  CORPS  OF  ENGINEERS. 

iBfpROYBMENTS. — Ohio  River,  1782;  operating  and  care  of  Davis  Island  Dam,  Ohio 
River.  1796:  Monongahela  River,  W.  Va.  and  Pa..  1800 ;  ^.operating  and  care  of 
Lock  and  Dam  No.  9,  Monongahela  River,  1809;  Alleghany  River,  Pa.,  1810;  daiu 
at  Herr^s  Island,  Allegheny  River,  1811 :  ice,  harbor  at  mouth  of  Muskingum  Kiver, 
Ohio,  1813 :  operating  and  care  of  the  locks  and  dams  on  the  Muskingum  River, 
Ohio,  1815 1  harbor  of  refuge  near  Cincinnati,  Ohio,  harbor  of  refuge  at  mouth  of 
Great  Kanawha  River,  W.  Va.,  1822;  Big  Sandy  River,  W.  Va.  and  Ky.,  1823; 
Guyandotte  River,  W.  Va.,  1827;  Little  Kanawha  River,  W.Va.,  1828;  Buokhannon 
River,  W.  Va.,  1832. 

Examinations. — For  ice  harbor  at  Paducah,  Ky.,  1833 ;  bar  at  the  mouth  of  Limestone 
Creek,  in  the  harbor  of  Maysville,  Ky.,  1834 ;  Big  Hockhocking  River,  Ohio,  fr«m 
its  mouth  to  Coolville,  1835. 

APPENDIX  D  D. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

lifpROVEMENTS.— Falls  of  the  Ohio,  Louisville,  Ky.,  1838 ;  Indiana  Chute,  Falls  of  the 
Ohio  River,  1842 ;  operating  and  care  of  the  Louisville  and  Portland  Canal,  1843 ; 
Wabash  River,  Ind.  and  111.,  1864 ;  White  River,  Ind.,  1871 ;  Kentucky  River,  Ky., 
1872 ;  operating  and  keeping  in  repair  locks  and  dams  on  the  Kentucky  River,  Ky., 
1885;  improvement  of  Trade  water  River,  Ky.,  1895. 

EzAifiNATiONS. — ^Whether  or  not  the  Government  dry-dock  at  the  LouisvilU  and 
Portland  Canal  is  adequate  for  the  purposes  of  commerce,  and  what  alterations,  if 
any,  are  necessary,  and  the  cost  of  making  the  same,  1896 ;  Pond  Kiver,  Ky.,  1901 ; 
Louisa  [Levisa]  Fork  of  Sandy  River,  Va.,  Licking  River,  Ky..  from  Farmers  to 
West  Liberty,  1902  j  report  upon  the  commercial  importance  oi  the  works  •f  the 
Green  and  Barren  River  Navigation  Company,  1903. 
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APPENDIX  EB. 
REPORT  OF  COL.  WTTiTJAM  P.  CRAIGHILL,  CORPS  OF  ENGINEEBS. 

toWTiiiispra. — Great  Kanawha  River,  W.Va,,  1911 ;  Elk  River,  W.Va.,  1923 :  New 
BiTsr,  from  the  nsontl^  of^  Wilaoo,  in  Grayson  Coonty,  Va.,  to  the  month  of  Green- 
Wer  River,  W.  Va.,  1925. 

BXAXDiATiosc.— Coal  Stiver,  W,  Va.,  1929. 

APPENDIX  F  F. 
REPORT  OF  CAFT.  JAMES  B.  QUINN,  CORPS  OP  ENGINEERS. 


. — ^Harbor  at  Dhlnth,  Minn.,  1935 ;  harbor  at  Superior  Bay  and  Saint 
LooaBay,  Wis.,  1945  ;  harbor  at  Agate  Bay,  Minn.,  1951 ;  harbor  at  Grand  Marai^, 
Minn.,  1954. 

APPENDIX   GG. 
REPORT  OF  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

• 

iMWiovmaarrs. — ^Ashland  Harbor,  Wis.,  1957;  Ontonagon  Harbor,  Mich..  1967; 
£a^  Harbor,  Mich.,  1970;  establishment  and  maintenance  of  harbor-lines  in 
Pnrtiee  Lake,  Mich.,  1971:  Marinette  Harbor,  Mich.,  1995;  harbor  of  refugo, 
Giand  Marais,  Mich,  1999 ;  Manistiqne  Harbor,  Mich.,  2001 ;  Cedar  River  Harbor, 
Mieh.,  8002 :  Menomonee  Harbor,  Mich,  and  Wis. ,  2004 ;  Oconto  Harbor,  Wis.,  2000 ; 
BeaiaMikee  Harbor,  Wia.,  2010;  Green  Bay  Harbor,  Wis.,  2012;  harbor  of  refnge 
at  entrance  of  Stonreon  Bay  Canal,  Wis.,  2014 ;  Ahnapee  Harbor,  Wis.,  2037 ; 
Kewaonee  Harbor,  Wis.,  2040;  Two  Rivers  Harbor,  Wis.,  2043;  Manitowoc  Harbor, 
Wia,  2044 ;  Sheboygan  Harbor,  Wis.,  2047 ;  Port  Washington  Harbor,  Wis.,  2050. 

EXAMIXATION.— Torch  Lake  Channel,  Lake  Superior,  Mich.,  2053. 

APPENDIX  H  H. 

REPORT  OF  CAFT.  W.  S.  MARSHALL,  CORPS  OF  ENGINEERS. 

iMrmoYWMEsm. — ^Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  2055 ;  Milwaukee  Har- 
ry Wis.,  2061 ;  Racine  Harbor,  Wis.,  2069 ;  Kenosha  Harbor,  Wis,  2072 ;  Wauke- 
Harbor,  HI.,  2074 ;  Fox  and  Wisconsin  rivers,  Wis.,  2077. 
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BEPORT  OF  MAJ.  THOMAS  H.  HANDBURY,  CORPS  OF  ENGINEERS. 


.-^niicago  Harbor,  HL,  2109;  Calumet  Harbor,  111.,  2117;   Illinois 

lU.,  2119;  Calumet  River,  lU.  and  Ind.,2167. 

Kx  a inTf ATipyg  and  suktet. — For  Hennepin  Canal,  Farm  Creek,  111.,  with  a  view 

to  changing  its  conrse,  2171 ;  Calumet  River,  111.,  from  the  forks  of  the  river  near 

its  entrance  into  Lake  Calumet  to  Riverdale,  and  also  from  Riverdale  to  Blue 

Islaod,  2172. 

APPENDIX  J  J. 
REPORT  OF  CAFT.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS . 

Impbovkmexts  — Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  2176 ;  Frank- 
fort Harbor,  Mich.,  2179;  harbor  of  refuge  at  Portage  Lake,  Mich.,  2180;  Manis- 
tee Harbor,  Mich.,  2182;  Ludingtou  Harbor,  Mich.,  2184  ;  Pentwater  Harbor,  Mich., 
^l*;  White  River  Harbor,  Mich.,  2187;  Muskegon  Harbor,  Mich.,  2189;  Grand 
Haven  Harbor,  Mich.,  2101 ;  Graml  River,  Mich.,  21U3 ;  Black  Lake  Harbor,  Mich., 
*SVH;  Saugatuck  Harbor,  Mich.,  219G;  South  Ilavin  Harbor,  Mich.,  2198;  Saint 
Jceeph  Harbor,  5Iich.,  2200;  Micbigau  City  Harbor,  Ind.,  2202. 
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Examinations.— Grand  River,  Mich.,  2206;  Pigeon  River,  Mich.,  2207;  Carp  River, 
Mich.,  at  Leland,  with  a  view  to  affording  an  entrance  to  Carp  Lake  for  harbor  of 
refuge,  2208 ;  Lake  Michigan,  at  Empire,  with  a  view  to  catting  a  channel  across 
the  bar  from  Lake  Michigan  to  Bar  Lake,  2209 ;  Grand  Traverse  Bay,  with  a  view 
to  connecting  it  with  Torch  Lake,  near  Eastport,  Mich.,  2210. 

APPENDIX  K  K. 

REPORT  OF  LIEUT.  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvements. — St.  Mary^s  Falls  Canal  and  River,  Mich.,  2214 ;  operating  and  care 
of  St.  Mary's  Falls  Canal,  Mich.,  2227;  dry-dock  at  St.  Mary's  Falls  Canal,  Mich., 
Hay  Lake  Channel,  St.  Mary's  River,  Mich.,  2238;  harbor  at  Cheboygan  ,Mich., 
2247;  harbor  at  Thnnder  Bay,  Mich.,  2249;  harbor  at  An  Sable,  Mich.,  Saginaw 
River,  Mich.,  2250;  harbor  of  refuge  at  Sand  Beach.  Lake  Huron,  Mich.,  2256; 
steam-laonch  or  tug  for  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich«,  2261 ; 
ice-harbor  of  lefuflre  at  Belle  River,  Mich.,  St.  Clair  Flats  Canal,  Mich.,  2262;  oper- 
ating and  care  of  St.  Clair  Flats  Canal,  Mich.,  2264;  Clinton  River,  Mich.,  2266; 
Detroit  River,  Mich.,  2266. 

Examinations  and  Surveys.— Bar  in  St.  Clair  River,  Mich.,  opposite  St.  Clair  City, 
2270;  North  River,  Mich.,  between  Essex  and  north  bridges,  Biddle's  Point  at 
MacKinac  Harbor,  Mich.,  with  a  view  to  a  break  water|^2271 ;  harbor  at  Forrest- 
ville,  Lake  Huron,  Mich.,  2273;  Pinepog  River^  Mich.,  2274 ;  Rouge  River,  Mich., 
at  its  Junction  with  Detroit  River,  and  up  the  river  to  bridge  of  St.  Louis  and  Wa- 
bash Railroad,  2275;  month  of  Black  River,  Saint  Clair  County,  Mich.,  2279. 

APPENDIX  L  L. 

REPORT  OF  MAJ.  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 

IMPROVEMBNTS. — Monroe  Harbor,  Mich.,  2281 ;  Toledo  Harbor,  Ohio,  2283 ;  Port 
Clinton  Harbor,  Ohio,  2299;  Sandusky  City  Harbor,  Ohio,  2302 ;  Sandusky  River, 
Ohio,  2305;  Huron  Harbor.  Ohio,  2307 ;  Vermillion  Harbor,  Ohio,  2310 ;  Black  River 
Harbor,  Ohio,  2312;  mouth  of  Kocky  River,  Ohio,  2315 :  Cleveland  Harbor,  Ohio, 
2317 ;  Fairport  Harbor,  Ohio,  2324 ;  Ashtabula  Harbor,  Ohio,  2327 ;  Conneaut  Har- 
bor, Ohio,  2332. 

Examinations  and  SuRVBT8.~Chagrin  River,  at  its  mouth,  Ohio,  2333:  Sandusky 
Harbor,  Ohio,  with  a  view  to  a  straight  channel  from  the  north  end  of  Cedar  Point 
to  the  east  end  of  the  existing  channel  in  front  of  the  city,  2335. 

APPENDIX  M  M. 

REPORT  OF  CAPT.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements.— Erie  Harbor,  Pa.,  2343 ;  Dunkirk  Harbor,  N.  Y.,  2348 :  Buffalo  Har- 
bor, N.  Y.,  2351 :  Niagara  River,  N.  Y. ;  Wilson  Harbor,  N.  Y.,  2366;  Olcott  Harbor, 
N.  Y.,  236B;  Oak  Orchard  Harbor,  N.  Y.,  2369. 

APPENDIX  N  N. 

REPORT  OF  CAPT.  CARL  F.  PALFREY,  CORPS  OF  ENGINEERS. 

Improvements.— Charlotte  Harbor,  N.  Y.,  2371;  Pultney ville  Harbor,  N.  Y.,2374; 
Great  Sodus  Harbor,  N.  Y.,  2376;  Little  Sodus  Harbor,  N.  Y..  2:J79;  Oswego  Har- 
bor, N.  Y..2381 ;  Sackett's  Harbor,  2391. 

APPENDIX  OO. 

REPORT  OF  MAJ.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements  :— Ogdensburgh  Harbor,  N.  Y.,  2393 ;  Grass  River  (at  Massena),  N.  Y., 
2396:  Breakwater  at  Rouse's  Point,  Lake  Champlain,  N.  Y.,  231)7;  Swanton  Harbor, 
Vt.,  2399;  breakwater  at  Gk)rdon's  Lauding,  Lake  Champlain,yt.,  2400;  Plattsburgu 
Harbor,  N.  Y.,  2405 ;  Burlington  Harbor,  Vt.,  2406 ;  Otter  Creek,  Vt.,  2410 ;  Ticonder- 
oga  River,  N.  Y.,  Narrows  at  Lake  Champlain,  N.  Y.  and  Vt.,  2411. 

Examinations.— Channel  between  North  and  South  Hero  Islands,  Lake  Champlain. 
known  as  "The  Gut,"  2412;  Waddington  Harbor,  N.  Y.,  2414. 


CONTENTS.  XYII 

APPENDIX  P  P. 
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IxnoTVMXKTS. — Oakland  Hsrbor,  Gal.,  8419;  Redwood  Harbor,  Cal.,  2434;  San 
Finciaoo  Harbor,  Ban  Pablo  and  SnUnn  bays.  Straits  of  Carquinez,  and  monlbs  of 
Sacmneiiio  and  San  Joaquin  riversy  removing  sunken  vessels  obstructing  or  en- 
dang^frlng  navif^atioDy  9426. 

APPENiHX  ER. 

BEPOBT  OF  MAJ.  W.  H.  ft    uENYAURD,  CORPS  OF  ENGINEERS. 

Impsoteuxnts. — ^Wilmington  Harbor,  Cal.,  2429 :  San  Diego  Harbor,  Cal.,  2431. 
ScKTSTB.— fian  DiegOy  Newport,  and  San  Luis  Ooispo  harbors,  Cal.,  2432. 

APPENDIX  S  S. 

SEP06T  OF  CAPT.  A.  H.  PAYSON,  CORPS  OF  ENGINEERS. 

Impbotkmknts. — Joaquin  River,  Stockton  and  Mormon  slongbs,  Cal.,  2437  ;  Moke- 
lamne  River,  Cal.,  Sacramento  and  Feather  rivers,  Cal.,  2441;  Pttaliima  Creek, 
Cal.,  2446;  Humboldt  Harbor  and  Bay,  Cal.,  2447;  Colorado  River,  Nev.,  Cal.,  and 
2449. 


£3LaJfiXATioxs. — ^Mouth  of  Smith's  River,  Cal.,  2450;  Crescent  City  Harbor,  Cal., 
-vrith  a  view  to  a  sea-wall  from  Battery  Puiot  to  Flat  Kock,  2454. 
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REPORT  OF  CAPT.  CHAS.  F.  POWELL,  CORPS  OP  ENGINEERS. 

Ijcpkovements. — Month  of  the  Coqnille  River,  Oregon,  2408;  entrance  to  Coos  Bay, 
Oregon,  2460;  Umpqna  River,  Oregon,  2463;  entrance  to  Yaqnina  Bay,  Oregon, 
2465 ;  mouth  of  the  Columbia  River,  Oregon  and  Wash.,  2470  :  construction  of  canal 
at  the  Cascades,  Columbia  River,  Oregon  and  Wash.,  2476 ;  Chehalis  River,  Wash., 
9480;  Skagit,  Steilaqnamish,  Nootsack,  Snohomish,  and  Snoqualmie  rivers.  Wash., 
2490;  gauging  waters  of  the  Columbia  River  and  principal  tribataries,  Oregon 
idVrjish.,2491. 
EXATIONS  AND  8URTKY8.— Stuslaw  River  and  Bar,  Oregon,  2493;  Nehalem  Bay 
Bar,  Oregon,  2496;  Coqnille  River,  between  Coqnille  City  and  Myrtle  Point, 
Om^u.  )M98;  Umpqna  River,  Oregon,  2499. 
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REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

IwPROTiniEirrs. — Columbia  and  Lower  Willamette  rivers,  below  Portland,  Oregon, 
Sa07;  Upper  Willamette  River,  Oregon,  2517;  Upper  Colnmbia  and  Snake  rivers, 
Orecon,  and  W^aah.,  2520;  Lower  Clearwater  River,  Idaho,  2523;  Cowlitz  River, 
Wash.,  ^24. 
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Improvebcbnts.— Washington  Aqaeduot,  2527 ;  increasing  the  water  snpplv  of  the 
city  of  Washington,  D.  C.,  2535;  erection  of  fish- ways  at  the  Great  Falls  of  the 
Potomac,  2564. 

APPENDIX   WW. 

REPORT  OF  COL.  JOHN  M.  WILSON,  U.  S.  A. 

Improvement  and  care  of  puhlio  hnlldings  and  grounds  in  the  District  of  Colnmhia, 
2569. 

APPENDIX  X  X. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Bridge  of  the  Kentucky  and  Ohio  Bridge  Company  across  the  Ohio  River  between 
Cincinnati,  Ohio,  and  Covington,  Ky.,  2613:  bridge  of  the  Staten  Island  Rapid 
Transit  Company  across  Arthur  Kili,  Staten  Island  Sound,  2632 ;  character,  etc.,  of 
bridge  to  be  constructed  across  the  Mississippi  River  at  Saint  Louis,  Mo.,  2638 ;  guid- 
ing dike  at  the  bridge  of  the  Pittsburgh  and  Lake  Erie  Railroad  across  the  Ohio 
River  at  Beaver,  Pa.,  2655 ;  bridge  across  the  Willamette  River  at  or  near  the  city 
of  Portland,  Oregon,  2661 ;  railway  bridge  across  Red  River  at  Shreveport,  La.,  2671 ; 
bridge  across  the  Willamette  River  at  Salem,  Oregon,  2682. 

APPENDIX  Y  Y. 

REPORTS  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

Q.  A.  GiLLMORE,  Col.  of  Engineers,  Bvt.  Maj.  Gen..  U.  S.  A.,  Pre$idmt 

C.  B.  COMBTOCK,  Lieut.  CoL  of  Engineers,  Bvt.  Bng.  Gen.,  U.  8.  A.* 

Chablbs  R.  Sutbr,  M^Jor  of  Engineers,  U.  S.  A., 

Mr,  Hbnrt  Mitchell,  Coast  and  Geodetic  Survey, 

Mr.  B.  M.  Harrod,  Civil  Engineer, 

Mr.  S.  W.  Ferguson,  Civil  Engineer, 

Mr.  Robert  S.  Tatlor, 

Commissioneri, 

I. 

Annual  report  for  1885-^86,  2689 ;  surveys  and  examinations,  2697 ;  report  of  oom- 
mittee  on  construction,  2710 ;  Mississippi  River  between  the  Des  Moines  Rapids  and 
the  mouth  of  the  Ulinois  River,  2719  ;  Mississippi  River  between  the  mouths  of  the 
Illinois  and  Ohio  rivers,  2722 ;  oj>erations  in  the  first  district,  2724 ;  operations  in 
the  second  district,  2731 ;  operations  in  the  third  district,  2736 ;  operations  in  Hie 
fourth  district,  2744. 

2. 

Supplemental  report:  Operations  from  July  1  to  November  1, 1886,  2749. 

3. 

Annual  report  for  1886-^87,  2753 ;  surveys  and  examinations,  2769 ;  reiK>rt  of  commit- 
tee on  construction,  2864;  operations  in  first  district,  2873;  operations  in  second 
district,  2878;  operations  in  third  district^  2881;  operations  in  tourth  district,  289S. 


CONTENTS. 

APPENDIX  Z  Z. 
R£PORTS  OF  THE  MISSOURI  RIVER  COMMISSION. 

CsiBLBft  R.  SUTKR,  MajoT  of  Engineen,  U.  S.  A,.,  PteHdent. 
iux.  Mackksiztb,  IfiAlor  of  Engineers,  U.  S.  A., 
0.  H.  EBHarr,  Ma^r  of  Engineers,  U.  8.  A., 
Mr.  Q.  0.  SBOAj>aKAJD, 
Mr.Wn.T.iAM  J.  Broatch, 

1. 

AnxRiilTepori  for  1866-W,9913;  report  of  the  secretftry,  2921 ;  operations  npon  Mis- 
VraiiBiTer  between  Sioux  Cil^,  Iowa,  and  Fort  Benton,  Mont.,  3022. 

8L 

li^orte  nspeoting  allotment  of  appropriation  of  Angnst  5,  1886,  3026. 

3. 

Annual  report  for  1886~'87,  3031;  report  of  the  secretary,  3036 ;  report  of  president, 
3096 ;  report  of  seoretaiy  on  special  sorrcjys,  3111 ;  report  of  seeretaiy  on  obstmo- 
tion  to  naTigatioii  at  Camden,  Mo.,  3119 ;  instruments  and  methods  used  in  taking 
asid  reducing  sediment  and  yelocit^  obserrations  on  the  Mississippi,  Missouri,  ana 
Arl-insas  riTexs,  3121 ;  report  on  redetermination  of  standard  steel  tape  from  meas- 
mement  of  entire  Olney  Base,  etc.,  3124. 

APPENDIX  AAA. 

REPORT  OF  CART.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

and  improYcment  of  roads  and  bridges  in  the  Yellowstone  National 


PariE«  3133. 

APPENDIX  B  B  B. 

KEX^RT  OF  LIEUT.  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS,  BYT.  BRIG. 

GEN.,  U.  S.  A. 


of  published  charts  of  the  northern  and  northwestern  lakes,  3143. 

APPENDIX  0  0  0. 
REPORT  OF  MAJ.  THOMAS  H.  HANDBURY,  CORPS  OF  ENGINEERS. 
Explorations  and  surreys  in  the  division  of  the  Missouri,  3145. 

APPENDIX  D  D  D. 

REPORT  OF  LIEUT.  THOMAS  L.  CASEY,  CORPS  OF  ENGINEERa 
Explorations  and  surveys  in  the  department  of  California,  3147. 

APPENDIX  E  E  E. 
REPORT  OF  LIEUT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 
Bxplorationa  and  surveys  in  the  Department  of  Dakota,  3149. 

APPENDIX  F  P  P. 
REPORT  OF  LIEUT.  WILLUM  C.  LANGFITT,  CORPS  OF  ENGINEERS. 
Explorations  and  surveys  in  the  Department  of  the  Columbia,  3151. 


i 


APPENDIXES 


TO  THB 


REPORT  OF  THE  CHIEF  OF  ENGINEERS, 


XJlflTED    STATES    ARMY. 


( CONTINUED. ) 


APPENDIX  L. 


DfFBOVEMBirr  0:F  the  harbor  at  NORFOLK,  VIRGINIA ;  APPROACH  TO 
NORFOLK  HASBOR,  VIRGINIA;  CURRITUCK  SOUND,  COANJOK  AND 
EDENTON  BAYS,  AND  NORTH  RIVER  BAR,  NORTH  CAROLINA— IMPROVE- 
MENT OF  CERTAIN  RIVERS  IN  VIRGINIA  AND  NORTH  CAROLINA. 


REPORT  OF  C ATTAIN  F.  A.  HINMAN,  CORPS  OF  ENGINEERS.  OFFICER 
/JV  CHARG:R^  for  the  fiscal  tear  ending  JUNE  30,  1887,  WITH 
OTHER  n.OClJMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


L  HArbor  at  Norfolk,  Va. 

^  Approach  to  Norfolk  Harbor  and  the 

United  States  (Norfolk)  navy-yard, 

between  Lambert's  Point  and  Fort 

Norfolk,  Virginia. 
3L  Archer's  Hope  Kiver,  Vir^nia. 
4.  Appomattox  Biver,  Virginia. 
5u  North    Landinfi^    Kiver,  Virginia  and 

North  Carolina. 


6.  Cnrritnck  Sound,  Coanjok  Bay,  and 

North  Biver  Bar,  North  Carolina. 

7.  Blackwater  Biver,  Virginia. 

8.  Nottoway  Biver,  Virginia. 

9.  Meherrin  Biver,  North  Carolina. 

10.  Edenton  Bay,  North  Carolina. 

11.  Bemoving  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SUBVBY. 
12.  AJli|^tor  River,  North  Carolina.  |  13.  Nansemond  Biver,  Virginia. 


United  States  Engineeb  Office, 

Korfotk^  Fa.,  July  30, 1887. 

Gkksrax  :  I  baTe  the  honor  to  transmit  herewith  my  annual  report 
opon  the  ^works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiiscal  year  ending  Jane  30, 1887. 

Very  respectfully,  your  obedient  servant, 

F.  A.  HiNHAN, 

Captain  of  Engineers. 
The  CSTBF  OF  Engineebs,  U.  S.  A. 


Lrl. 

IMPBOVEMENT  OF  HABBOB  AT  NOBFOLK,  VIBGINIA. 

The  act  of  August  5, 1886,  appropriated  $50,000  for  this  work.  A  pro- 
ject (copy  herewith)  for  the  ezx>6nditnre  thereof  was  submitted  to  the 
Gbief  o€  Engineers  and  duly  approved. 

In  accordance  therewith,  on  October  12, 1886,  proposals  we  invited 
for  ftredgiP^in  tbe^nthern  Branch,  and  on  November  22, 1886,  aeon. 
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tract  was  entered  into  with  the  Morris  and  Gumings  Dredging  Company 
of  New  York  City,  the  lowest  bidder,  in  accordance  with  the  specitica- 
tions,  to  do  the  work  at  15.6  cents  per  cubic  yard,  measured  in  scows. 

The  company  began  work  December  24, 1886,  and  completed  it  March 
0, 1887,  removing  265,670  cubic  yards  of  material  in  that  time.  This 
work  resulted  in  a  channel  at  least  25  feet  deep  and  from  125  to  500 
feet  wide,  at  mean  low  water,  from  the  mouth  of  the  Southern  Branch 
to  the  upper  end  of  the  navy -yard.  The  removal  of  a  few  more  thou- 
sand yards  of  material  and  of  two  marine  railway  obstructions  belong- 
ing to  Mr.  John  L.  Thomas  and  Mr.  William  B.  Thomas,  respectively, 
will  complete  the  project  to  secure  a  channel  at  least  25  feet  deep  and 
not  less  than  500  feet  wide,  at  mean  low  water,  through  the  said  x>ortiou 
of  the  Southern  Branch.  In  compliance  ^ith  the  provisions  of  section 
4  of  said  act,  a  report  (copy  herewith)  was  made  on  the  said  obstruc- 
tions.   The  accompanying  map  will  illustrate  the  foregoing. 

The  ship  Prina  EendrUc  passed  out  of  this  port  on  March  11, 1887,  at 
high  water,  drawing  25  feet. 

Cursory  examinaUons  during  the  year  show  that  this  work  has  not 
materially  deteriorated,  the  ruling  depth  being  24  feet  at  mean  low 
water,  except  in  the  Eastern  Branch,  where  the  dredged  channel  has 
shoaled  near  the  mouth  to  21  feet  at  mean  low  water,  which  was  to  be 
expected  under  the  circumstances  heretofore  reported,  and  also  in  the 
vicinity  of  Buoy  No.  2,  at  SewalPs  Point  Bar,  where  the  dredged  channel 
has  shoaled  to  21  feet  at  mean  low  water.  It  is  possible  that  the  con- 
templated survey  of  this  will  show  that  that  portion  of  the  straight 
channel  dregded  under  the  direction  of  my  predecessors  may  have  to  be 
abandoned  for  the  natural  channel  further  inshore,  which,  it  is  under- 
stood deep-draught  vessels  now  navigate.  The  buoyage  of  the  ap- 
proach to  the  harbor  was  much  improved  during  the  year,  so  that  the 
dredged  channel  through  Sewall's  Point  Bar  is  now  better  defined  than 
formerly. 

On  August  14,  1886,  proposals  were  invited  for  furnishing,  building, 
and  delivering  a  steam  tender  (the  Lucerne)  75  by  14  by  6J  feet,  a  plan 
and  specifications  for  which  had  been  prepared  in  this  office,  for  useou 
this  and  other  works,  and,  on  September  21,1886,  a  contract  was  entered 
into  with  Messrs.  E.  J.  Codd  &  Co.,  of  Baltimore,  Md.,  the  lowest  bidders, 
to  deliver  the  same  at  Norfolk,  Va.,  on  December  30,  1886,  for  $10,900. 
Owing  to  unfavorable  weather,  which  retarded  work,  the  contractors 
asked,  on  December  22, 1886,  for  an  extension  of  the  time  for  delivery 
until  January  25,  1887,  which  was  granted.  She  was  finished  accord- 
ingly, accepted  and  paid  for  by  allotments  from  the  appropriations  for 
works  specified  below,  as  follows : 

Improving  harbor  at  Norfolk,  Va $1,700 

Improvi Dg  harbor  at  Norfolk,  Va. ,  and  its  approaches 1, 700 

ImproTin^  approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  navy- 
yard,  Virginia  6,000 

Improving  Currituck  Sound  and  North  River  Bar,  North  Carolina 1, 500 

Total 10,900 

The  contractors  did  all  in  their  power  to  produce  a  fine  boat  and  siic- 
ceeded.  The  iMoeme  is  admirably  adapted  to  the  needs  of  the  district 
and  has  been  of  great  service  therein. 

The  fnnds  available  will  be  applied  to  contingencies.  The  sum  of 
$457,744,56  can  be  profitably  expended  iii  the  fiscal  year  ending  June 
30, 1889,  with  which  it  is  proposed  to  complete  the  improvement  as 
projected  (for  details  see  Report  of  the  Chief  of  Engineers,  1885),  to  the 
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great  benefit  of  navigation,  commerce,  and  to  the  United  States  (Sot- 
lolk)  navy-yard. 

The  portion  of  the  approach  to  the  harbor  between  Lambert's  Point 
afid  Fort  ^Norfolk  is  not  included  herein,  as  it  is  now  a  work  by  itself. 
HoweTer,  these  works  are  so  intimately  connected  that  the  statistics 
relative  to  one  will  apply  to  the  other. 

The  Committee  on  Commerce  state  as  follows  relative4:o  them,  in  Sen- 
ate Report  No.  1391,  first  session,  Forty-ninth  Congress : 

The  importance  of  these  works  is  so  very'  obvions  that  the  committee  do  uot  deem 
it  ni^cessary  to  describe  their  sitaation. 

The  accompanying  statistics  relative  to  exports,  imports,  cotton,  grain, 
aDd  coal  well  set  forth  the  benefits  that  the  large  territory  surrounding 
the  harbor  has  received  from  the  comparatively  small  amount  of  money 
that  has  been  expended  by  the  Government  in  improving  it,  and  should 
prove  oonclosively  that  the  completion  of  the  proposed  improvement 
will  advance  the  interests  of  commerce  and  the  navy-yard  and  benefit 
the  commanity  enormously.  The  coastwise  trade  in  truck,  oysters. 
peanuts,  lumber,  etc.,  is  very  large  and  still  increasing.  Another  new 
railroad  is  being  built  to  this  point,  and  the  Western  Branch  trucking 
lands,  opposite  Lambert's  Point,  are  being  wonderfully  developed  by 
railroads,  etc.  This  is  certainly  a  very  prosperous  and  enterprising 
commanity.  Capitalists  realize  this  fact  and  seek  investments  here. 
For  other  statistics,  see  those  in  the  report  for  this  fiscal  year  on  Xorth 
Landing  Biver,  Virginia  and  North  Carolina. 

it  is  understood  that  this  port  draws  cotton  from  the  immediate  vi- 
cinity of  other  piortB,  owing  to  its  greater  depth,  fine  compresses,  cheaper 
freights,  etc.  The  large  dry-dock  now  being  constructed  at  Newport 
News,  opposite  here,  will  advance  the  interests  of  this  port  incidentally, 
and  the  proposed  Government  dry-dock  at  the  navy -yard  will  benefit  it. 

Norfolk  is  a  port  of  entry. 

Money  statement 

JoItI,  1886,  amoimt  available |1,887.41 

AiBoant  received  from  an  officer  for  faei 33.75 

Amcmnt  appropriated  by  act  approved  August  5,  1886 50,000.00 

51, 921. 16 
Jalv  1,  Idt^,  amount  exx>ended  during  fiscal  year,  exclusive  of  liabilities 
oatstAoding  July  1,1866 49,151.34 

July  1,  lt«7,  amount  avaUable : 2,769.82 


=C: 


r  Amount 

j  Amount 

I  Submitted 

i.    harbor  acta  of  1866  and  1867. 


project  of  captain  f.  a.  hinman,  corps  of  engineers. 

United  States  Engineer  Office, 

Norfolk,  Va.,  August  16,  1886. 

General  :  In  accordance  with  your  instructions  of  the  12th  instant, 
I  have  the  honor  to  submit  the  following  project  for  the  expenditure  of 
•i»esam  of  $187,500,  appropriated  by  the  act  of  August  5, 1886,  for— 
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Lambert's  Point  Light  aud  Fort  Norfolk,  |187,500 ;  of  wbich  $50,000  sballbe  ezp« 
in  improviuf;  the  harbor  and  1137,500  in  widening  the  channel  of  Elizabeth  Riv 
the  port-warden's  line  on  the  eastern  side,  between  Lambert's  Point  Light  and 
Norfolk,  beginning  at  Lambert's  Point  Light,  inolnding  the  constmction  of  th€ 
posed  dike.  • 

The  river  and  harbor  a<;t  of  1876  had  an  item  for  <^  Improving  ha 
at  Norfolk,  Va."  Those  for  1878, 1879,  1880, 1881,  and  1882  had  il 
for  "  Improving:  harbor  at  Norfolk  and  its  approaches,  Virginia.'^ 
act  of  1884  had  two  items,  one  for  *^  Improving  harbor  at  Norfolk 
its  approaches,  Virginia,"  and  the  other  for  <'  Improving  approat 
Norfolk  Harbor  and  the  United  States  (Norfolk)  navy-yard,  Virgti 
It  ^ill  be  noticed  that  the  item  nnder  consideratiou  does  not  meB 
^'  the  approaches  "  generally y  but  does  particularize  a  part  of  tht^ 
proaches. 

It  is  unfortunate  that  the  cat  through  Sewall's  Point  Bar  can  uq 
widened  under  this  appropriation,  as  that  is  now  the  most  argent  1 
to  be  done. 

•  ••••••  • 

The  plan  and  project  now  in  process  of  execution  for  the  harboft:?^ 
it«  approaches  is :  (1)  To  secure  a  channel  not  less  than  25  feet  < 
and  500  feet  wide  at  ordinary  low  water,  by  dredging  irom  the  4 
water  of  Hampton  Hoads  to  Norfolk  and  the  United  States  navy-] 
on  the  Southern  Branch,  and  also  to  secure  a  channel,  at  the  st- -^ 
stage,  in  the  Eastern  Branch,  not  less  than  22  feet  deep,  having  a  w:  ^ 
of  at  least  300  feet  at  the -Norfolk  and  Western  Railroad  Bridge,  ^ 
gradually  increasing  to  about  700  feet  at  its  mouth,  by  dredgim 
tween  said  points,  and  (2)  to  ultimately  dredge  the  entire  area  bouQl 
by  lines  parallel  to  and  75  feet  from  the  port- warden  lines  to  a  At 
of  not  less  than  25  feet  at  ordinary  low  water  from  Fort  Norfolk  ta 
United  States  navy-yard,  and  not  less  than  22  feet  deep  from^  A 
mouth  of  the  Eastern  Branch  to  Caropostella  Bridge,  and  t<o  consti;  \\ 
a  bulkhead  at  Berkley  Flats.  ,\  ^ 

•  •  •  •  •  •  ••",••' 

The  balance  of  the  channel  (all  except  that  from  Lambert's  Poin'\ 
Fort  Norfolk)  from  the  deep  water  of  Hampton  Beads  to  the  UnJ^ 
States  navy-yard  on  the  Southern  Branch  is  not  less  than  200  ] 
wide,  with  a  ruling  depth  of  24  feet  at  same  stage.    The  channel  in 
Eastern  Branch  is  at  least  22  feet  deep  and  not  less  than  200  feet  \l 
at  same  stage  up  to  the  Norfolk  and  Western  Eailroad  Bridge. 

It  is  proposed  to  expend  the  aforesaid  amount  as  follows :  \ 


NOSFOLK  HABBOR. 


I 


To  dredge  the  channel  of  the  Southern  Branch  from  its  mouth  to  l 
upper  end  of  the  navy-yard,  as  set  forth  in  my  annual  report,,  on  pa 
1016,  Report  of  the  Chief  of  Engineers,  1885,  so  that  it  shall  be  T 
less  than  500  feet  wide  and  at  least  25  feet  deep  at  mean  low  wat 
(See  accompanying  map.)  This  will  require  the  removal  of  248,8 
cubic  yards  of  material,  measured  in  situ,  which,  at  18  cents,  wot 
amount  to  $44,694,  or  $45,000  in  round  numbers. 


RECAPITULATION. 


DredgiDg  Southern  Branch u>.» ^5  ( 

Amount  appropriated  by  act  of  Augusts,  1886 5q*( 

Balance ^ -....».  5  ( 

•                   •••••  ^ 
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It  is  respectfully  recommended  tbat  all  the  foregoing  be  done  by  cou- 
^ract  after  advertising  thirty  days  for  proposals^  it  being  most  econom- 
ical and  advantageous  to  the  Government  to  do  so,  and  that  the  balance 
bo  Leid  for  contingencies. 

Very  respectfolly,  your  obedient  servant, 

F.  A.  HiNMAN, 

Captain  of  Engineers. 
The  Chi£F  oj?  !BNaiNEEBS,  U.  S.  A. 

(Tbroogh  Lieut.  Col.  WilUam  P.  Graighill, 

Corps  of  Engineers,  U.  S.  A.) 


COMMBBCIAL  STATISTICS. 


relatire  to  port  of  Norfolk,  Va.,for  the  fiscal  year  endvn^  June^,  1887,  received 

from  W.  R.  Mayo,  esq.,  collector. 


Importi 


iDwilCiia- 


Sermp  toon 


PoimdB. 
Tons.... 
...do  — 
Knmber 

Tons 

Pomida. 


Bnshela 
GflJlona 
,..do  — 
DoMn  .. 


Quantitiet. 


31,  838;  788 
650 


92.000 

292 

51,620 


2,600 
286 

1* 


Yalaet. 


052,508 

H828 

4,382 

2,760 

680 

230 

731 

476 

187 

40 

14 

3,014 


08^958 


Articles. 


Cotton  ,. 

Coal 

Staves 

Wheat 

Com 

Floor 

Tobacco 

LOES 

Bart 

Plank 

Hard  woods 

Lamber 

Shingles 

Miscellaneoas.. 
Ba|eglng  of  for- 

ei^manafac- 

taro. 


Total. 


Exports. 


Designa- 
tion. 


Bales.... 

Tons 

N  amber . 
Bashels. . 

...do 

Barrels.. 
Ponnds . . 
Pieces . . . 
Pounds . . 
Pieces . . . 


Qoanti- 
ties. 


Kamber. 
Yards  .. 


331,998 
40.836 
4,631,070 
111.366 
109,756 
8,810 
2.200,627 
2,034 
1,048,069 
10,771 


240,000 
l,'66i,'296' 


Yalaes. 


013,505,161 

116. 147 

234,826 

107,064 

66,773 

45,040 

116.600 

38,862 

13,607 

10.807 

13,066 

28,360 

1,600 

2,033 

100,803 


14,303^337 


IHieetion. 


Vessels  cleared. 


No. 

208 
1,719 


1.827 


Torn. 
207,428 
1,432,016 


1,630,444 


Vessels  entered. 


No. 
73 
1,432 


1,505 


Tone. 

73,806 
1,261.365 

1,335,261 


o/propoeaU  received  for  fmmiekimg,  hwUding,  and  delivering  a  steam-tender,  opened 
Ay  C^^  F.  A.  Hinman,  Corps  of  Engineers,  at  Norfolk,  Va,,  September  U,  1886. 


TOL 


Names  and  addresses  of  Udders. 


4|  H 
il  G, 

\ 


Heorr  Broaster  and  William  S.  Broastar,  Baltimore,  Md. 

ELJ'.Codd  A  Co..  Baltimore.  Md 

C.Ftoelili6h&Co.,Bahimora,Md 

mmrStSon,BsitSttMn,M 

A  Bona,  Baltimore,  Hd 


Price. 


111,362 
10,000 
12.750 
13,000 
11,846 


CMitract  with  £.  J.  Codd  &  Co. 
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Ahatraot  of  proposals  received  for  dredging  to  improve  Hie  southern  branch  of  Norfolk  Har- 
hor^  Virginia^  and  the  aj^roach  to  said  harbor,  between  Lanthert^s  Point  and  Fort  Norfolk^ 
opened  by  Capt,  F,  A,  Hinmanf  Corps  of  Engineers^  Korfolk,  Fa.,  November  11,  18k>. 


Names  and  addresses  of 
bidders. 

Stipulations. 

Capacity, 
(cubic 

yards  per 
day). 

Price  per  cubic  yard. 

No. 

Material 
dredged 
from  south- 
ern branch. 

Material 
dredged 
from  ap- 
proach to 
harbor. 

1 

2 

3 

4 

P.  Sanford  Boss,  Jersey  City, 
N.J. 

Morris  &,  Cumings  Dredg- 
ing Company,  by  Josepb 
earnings,  president.  New 
York,  N.  Y. 

George  C.  Fobes   &.  Co., 
Baltimore,  Md. 

National    Dredging    Com- 
pany, by  George  G.  Bar- 
ker,  treasurer,  Wilming- 
ton, DeL 

Byron  Clark  Howell,  New 
York,N.Y. 

Jobn  A.  Benson  and  John 
H.  McNee,  Washington, 
D.C. 

Commence     work     within 
twenty  days  after  awar^  of 
contract  and  complete  same 
within  time  specined.  two  or 
more  claro-shoU  dredges. 

Commence     work     within 
twenty  days  ftvm   time  of 
signing  contract,  twoormore 
clam-shell  machines. 

Commence  work  about  Decem- 
ber 10,  and  complete  by  June 
15, 1887,  two  or  more  grapple 
di^edges  and  appliances. 

According  to  specifications, 
twoormore  grapple  dredges. 

Commence  work  witb  pro- 
peller Howard  witliln  twenty 
days  from  signing  contract, 

,  and  with  propeller  Bolivar 
by  or  before  December  20, 
1886.  Two  hydraulic  dredg. 
ing  propellers. 

Commence  work  within 
twenty  davs  fh>m  date  of 
contract.  One  Von  Schmidt 
patent  dredge. 

4.000 

4.000 

3,000 

to 

4.000 

CenU. 
16 

15.5 

I          ^^ 
15.9 

§23.5 

(117.5 

CtnU. 
13.2 

13 

13 
13 

6 
6 

*1.500 
t3,000 

♦4,000 

§18 

II 14. 6 

1121 

•  For  no¥>atd. 

§  Measured  in  scows. 


t  For  Bolivar » 

II  Measured  in  place. 


X  Not  leas  than,  per  day  of  24  hoars. 
Contract  with  Morris  <&  Gainings  Dredging  Company. 


Abeiraots  of  proposals  reo^vedfor  famishing  district  supplies,  opened  by  Capt,  F,  A,  Sin- 
man,  Corps  of  Engineers,  at  Norfolk,  Va.,  December  8,  ld86. 


• 

Names  and  addresses  of  bidders. 

Amount  of  bid  for  articles  to  be 
delivered  in  Norfolk,  Va. 

Amount  of  bid  for  ar- 
ticles to  be  delivered 
in  Petersburgh,  Va. 

No. 

CUssl 

(foel  and 

water). 

Class  2 
(hardware, 
ship-chand- 
lery, and 
miscellany). 

Class  3 

(station- 

ery  and 

drawing 

materials). 

Class  i 
(fuel). 

Class  5 
(hardware, 
ship-chand- 
lery, and 
miscellany). 

1 

E.  V.  White  &  Co..  Norfolk.  Va 

$1,228.12 

2 

Hume  &  Parker,  Norfolk,  Va 

$302.97 
306.20 

3 

J.    Vickery,   Baltimore,    Md.;  Jno. 
James  Samuel.  Norfolk,  Va. ;  Rich- 
ard J.  Alfrieni  Norfolk,  Va. 

Elliott  &  Walke,  Norfolk,  Va 

4 

1,207.00 
1,299.90 

5 

Mayer  &  Co.,  Norfolk,  Va 

*$194.  :i9 

6 

Robert  Johnston,  Norfolk,  Va 

•280.25 

7 

Geo.  W.  Taylor  &  Co.,  Norfolk,  Va. . . . 
B.  J.  Griffith  St  Co.,  Norfolk,  Va 

«$399.50 

8 

*1,198.58 

200.56 

• 

*  Accepted. 
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L  2. 

DIPROVEMENT  OF  APPROACH  TO  NORFOLK  HARBOR  AND  THE  UNITED 
STATES  (NORFOLK)  NAVY- YARD  BETWEEN  LAMBERT'S  POINT  AND  FORT 
NORFOLK,  VIRGINIA. 

The  act  of  Aagust  5,  1886,  appropriated  $137,600  for  this  work,  to 
be  expended  ^'in  widening  the  channel  of  Elizabeth  Biver  to  the  port- 
warden's  line  on  the  eastern  side,  between  Lambert's  Point  and  Fort 
Norfolk,  beginning  at  Lambert's  Point  Light,  including  the  construc- 
tion of  the  propoi^  dike." 

A  project  (copy  herewith)  for  the  expenditure  thereof  was  submitted 
to  the  Gbief  of  Engineers  and  duly  approved. 

In  accordance  therewith,  on  October  12, 1886,  proposals  were  invited 
for  dredging  in  the  vicinity  of  Lambert's  Point  Light,  and  on  Novem- 
ber 22, 1886,  a  contract  was  entered  into  with  the  Morris  &  Gumings 
Dredging  Company,  of  New  York  City,  the  lowest  bidder  according  to 
the  specifications,  to  do  the  work  at  13  cents  per  cubic  yard,  measured 
in  scows.     •  * 

The  company  began  work  December  13, 1886,  and  completed  it  Feb- 
ruary 15, 1887,  having  removed  179,992  cubic  yards  of  material  strictly 
in  accordance  with  the  terms  of  the  contract. 

This  work  resulted  in  a  channel  at  least  25  feet  deep  and  not  less 
than  600  feet  wide  at  mean  low  water,  from  the  main  ship-channel  to 
Lambert's  Point  Coal  Pier — about  1,000  feet 

Soon  after  the  completion  of  the  dredging,  and  as  a  proper  precau- 
tion before  commencing  the  proposed  dike,  the  entire  reach  was  resur- 
veyed  and  a  map  of  same  made  (copy  herewith).  This  showed  that 
tJiere  was  a  straight  channel  through  it  at  least  25  feet  deep  and  not 
less  than  450  feet  wide  at  mean  low  water,  which  had  improved  since  it 
was  dredged  in  1885  and  seemed  to  be  self-sustaining.  The  officer  in 
charge,  on  April  18, 1887,  reported  accordingly  to  the  Chief  of  Engineers, 
recommending  that  the  construction  of  the  dike  be  indefinitely  post- 
poned, and  that  the  money  therefor  be  applied  to  additional  dredging. 
On  April  29, 1887,  the  matter  was  referred  by  the  Chief  of  Engineers 
to  a  Board  of  Engineer  Officers,  who  submitted  a  report  thereon  dated 
May  11, 1887.  On  June  11, 1887,  the  Chief  of  Engineers  submitted  the 
question,  with  his  views,  to  tbe  honorable  the  Secretary  of  War,  who 
directed^ on  June  15,  1887,  as  follows: 

The  money  reserved  for  the  dike  will  be  held  nntil  the  proper  poRition  of  the  dike 
ean  be  determinod,  and  the  whole  subject  will  be  sabmitted  to  Cou^ress  at  its  next 
session. 

In  accordance  therewith,  copies  of  all  the  papers  Belative  to  the  fore- 
going are  appended  hereto. 

It  is  understood  that  another  buoy  will  be  placed,  in  due  time,  on  the 
stiraight  easterly  side  of  the  dredged  channel,  making  three,  in  a  straight 
Une  to  mark  it. 

The  steam-tender  Lucerne  was  built  for  use  on  this  and  other  works. 
For  the  details  relative  thereto,  and  also  for  commercial  statistics  and 
abstracts  of  proposals,  see  report  for  this  fiscal  year  on  harbor  at  Norfolk 
and  its  approaches,  of  which  this  is  a  part. 

The  sum  of  $118,100  can  be  profitably  expended  in  the  fiscal  year 
ending  June  30, 1889,  with  which  itis  proposed  to  complete  the  improve- 
ment as  projected,  to  the  great  benefit  of  navigation,  commerce,  and  the 
United  States  (Norfolk)  navy-yard. 

S'orfork  is  a  port  of  entry. 
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Money  statement, 

Jnly  1,  1886,  amount  available |2,850. 

Amoont  appropriated  by  act  appro  ved  Aug  ust  5, 1886 137, 500.J 


■^ 


140, 350. 
Jaly  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities  - 
outstanding  July  1,1886 32,348^ 

'      — 1— i— ^ 

July  1,1887,  amount  available 108,001. 

;  — 8 

{Amount  (estimated)  required  for  completion  of  existing  project 118, 100. 
Amount  that  can  be  proii t^ibly  expended  in  fiscal  vear  ending  June  30, 1889  1 18, 100. 
Submitted  in  compliance  with  requirements  or  Rections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


special  report  of  captain  f.  a.  hinman,  corps  op  bngineeb 

United  States  Engineer  Office, 

Norfolk,  Va.y  April  18,  1887. 

General:  I  have  the  honor  to  report  as  follows  relative  to  the  if 
provement  of  the  approach  to  ^Norfolk  Harbor  between  Lambert's  Poii 
and  Fort  ^Norfolk,  Virginia.  Beference  herein  is  made  to  the  accoi 
panying  comparative  map*  of  my  two  surveys  of  this  locality,  made  i 
1884  and  1887,  respectively. 

The  river  and  harbor  act  of  July  5, 1884,  provides  as  follows : 

Improving  approocli  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  navy-yar> 
Continuing  improvement,  the  widening  of  the  channel  of  the  Elizabeth  River,  b 
tween  Lambert's  Point  and  Fort  Noiiblk,  |50,000. 

A  Board  of  Engineer  Officers  was  convened  in  August,  1884,  to  pr 
pare  a  project  for  the  application  of  this  appropriation.  On  Septembi 
3, 1884,  the  Board  made  a  preliminary  report  on  this  matter,  and  ou  O 
tober  29, 1884,  a  final  report  (copies  of  both  herewith).! 

The  following  is  quoted  from  the  final  report  of  the  Board : 

The  Board  invites  attention  to  the  fact  that  the  lon^  pier  lately  built  by  theNorfii 
and  WcBtern  Railroad  Company,  terminating  at  the  Lianlbert's  JPoint  Light,  is  real 
a  jetty  or  dike,  and  repeats  the  statement  or  the  preliminary  report  of  September 
relative  thereto,  viz : 

^*  This  doubtless  has  produced  changes  in  the  tides,  and  changes  in  the  channel  m 
be  expected  to  follow." 

The  Board  is  of  the  opinion  that  the  channel  between  Lambert's  Poin^  and  Fc 
Norfolk  would  be  much  improved  by  the  construction  of  a  dike  beginning  at  or  ue 
Piuner  Point,  and  carried  in  a  direction  parallel  to  the  branch  of  the  port- wardei 


a  real  line  in  the  place  assigned  it.  It  is  important  also  to  note  that  the  eifect  of  tl 
only  dredging  done  in  this  locality  between  1878  and  1880,  no  dike  being  in  exiatenc 
has  failed  to  be  permanent,  and  it  may  be  confidently  expected  that  a  dredged  cha 
nel  cannot  be  maintained  there  without  occasional  dredging  until  after  the  constra 
tion  of  the  Pinner  Point  Dike.  While  the  Board  advocates  this  dike,  it  has  doubt 
under  the  specific  phraseology  of  the  law,  whether  the  whole  or  any  part  of  the  appr 
priation  under  consideration  can  be  applied  to  i  ts  construction  at  this  time.  Howevc 
were  this  now  applicable  to  the  dike  it  would  seem  best  to  refrain  from  building 
until  time  has  shown  the  full  effects  of  the  Lambert's  Point  Dike.  In  view  of  the  once 
taiuties  of  the  situation,  the  considerable  time — six  weeks  or  two  months — before  ^woi 
could  proi^erly  be  now  commenced  with  the  present  appropriation,  the  fact  that  Co 
gress  will  soon  again  be  in  session  and  that  the  session  will  be  a  short  one,  it  seems 
the  Board  most  judicious  to  refrain  from  expending  the  present  appropriatioii  un 
Congress  can  be  further  consulted,  unless  the  money  be  applied  to  dredging  in  t] 

*  Omitted. 

t  Omitted.    Printed  in  Report  of  Chief  of  Engineers,  1885. 
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t 

Binowett  and  shoalest  parts  of  the  channel.  But  the  permanence  of  sncb  dredging 
eianot  be  considered  ae  awnred  until  the  dike  from  Pinner  Point  be  built. 

Howeyer  [to  ^note  from  page  150,  Report  of  the  Chief  of  Engineers,  U.  S.  Army, 
1886],  the  requirements  of  navigation  demanding  the  widening  of  the  channel  as 
contemplated  in  the  project  already  commenced  ami  partly  executed,  by  dreduing,  it 
WS8  recommended  that  the  existing  appropriation  be  applied  to  widening  the  clianne) 
between  Lambert's  Point  and  Fort  Norfolk  by  dredging  along  the  eastern  side  thereof. 
This  having  been  approved,  the  work  was  done  accordingly. 

There  was  expended  in  the  fiscal  year  ending  June  30,  1886, 146^806.89,  which  was 
applied  to  the  removal  of  469,944  cubic  yards  ofmaterial,  measured  m  scows,  resulting 
in  a  straight  channel  not  less  than  25  feet  deep,  and  at'leaet  400  feet  wide  at  mean 
low  water  the  entire  length  of  this  approach.  Formerly  the  channel  had  an  an^le  in 
it.  This  work  has  materially  benefited  navigation  and  commerce.  The  easterly  side  of 
the  channel  aboold  be  buoyed  every  1,200  feet  to  mark  it  properly. 

Tbe  aiea  dredged  is  accurately  located  on  the  map. 

The  river  and  harbor  act  of  Augast  5, 1886,  provides  as  follows : 

Improving  harbor  at  Norfolk,  Ya.,  and  improving  ai^proach  to  Norfolk  Harbor  and 
the  United  States  navy-^ard  at  Norfolk.  Continuing  improvement  by  widening  the 
'haunel  of  Elizabeth  fiiver  to  the  port- warden's  line  on  the  eastern  side,  between 

^mberf  8  Point  Light  and  Fort  Norfolk,  $187,500,  of  which  |50,000  shall  be  expended 
m  improving  the  harbor,  and  $137,500  in  widening  the  channel  of  Elizabeth  Biver  to  the 
port- warden's  line  on  the  eastern  side  between  Lambert's  Point  Light  and  Fort  Nor- 

>lk,  beginning  at  Lambert's  Point  Light,  including  the  construction  of  the  proposed 
.ike. 

On  August  16, 1886, 1  sabmitted  a  project  for  the  expenditure  of  this 
Mun.  from  which  I  extract  the  following: 

As  no  '^ project  with  estimate  of  cost"  has  ever  been  furnished  to  my  knowledge, 
ibr  "  widening  the  channel  of  Elizabeth  Biver  to  the  port-warden's  line  on  ttie 
eistem  side,  between  Lambert's  Point  Light  and  Fort  Norfolk,"  I  respectfully  submit 
iiefoUowing,  (see  accompanying  map*  of  the  locality  in  question) :    The  proposed 

Krt-warden's  line  represented  thereon  has  received  your  approval  (see  page  155, 
port  of  tbe  Chief  of  Engineers,  1885),  but  it  has  not  yet  been  adopted  by  the  Board 
of  Harbor  Commissioners  of  Norfolk  and  Portsmouth,  Va.  I  have  spoken  to  members 
of  the  Board  abont  it  but  they  are  slow  to  act,  seemingly.  However,  it  is  probable 
that  tbe  Board  will  adopt  it. 

In  my  projeot  of  June  .30,  1885,  found  on  page  1026,  Beport  of  the  Chief  of  Engi- 
seera,  18S5, 1  estimated  for  dredging  a  channel  between  Lambert's  Point  and  Fort 
Korfolk, 25  feet  deep  at  ordinary  low  water;  the  area  to  be  dredged  is  shaded  on  the 
accompanying  map.  *  The  estimate  was  680,000  cubic  jtada  (in  round  numbers),  meas- 
ured in  place,  at  22  cents,  $149,600.  To  dredge  the  balance  to  the  proposed  port- war- 
den's line  would  require  the  removal  of  930, (^  more  cubic  yards  (in  round  numbers) 
«.f  material,  measured  in  place,  at  22  cents,  ^4,600.  To  dredge  to  the  port- warden's 
line  (between  it  and  the  proposed  port- warden's  line)  would  require  the  additional 
lemoval  of  1,870,000  cubic  yards  (in  round  numbers)  of  material,  measured  in  place, 
tt  22  cents,  $411,400. 

Tbe  plan  and  project  now  in  process  of  execution  for  the  approach  to  this  harbor, 
between  Lambert's  Point  and  Fort  Norfolk,  is: 

1.  To  secure  a  channel,  not  less  than  25  feet  deep  and  500  feet  wide  at  ordinary  low 
vater,  from  Lambert's  Point  to  Fort  Norfolk,  by  the  construction  of  a  dike  and  by 
•'.redoing,  and 

2.  To  ultimately  widen  this  channel  to  within  75  feet  of  a  straight  line  drawn  from 
^ort  Norfolk  to  the  deep  water  opposite  Lambert^s  Point,  6,800  leet  of  which  is  the 
proposed  port-warden's  line,  making  the  channel  at  least  700  feet  wide. 

All  the  work  done  to  date  has  resulted  in  a  straight  channel  (mainlv  dredged  last 
fall)  in  tbe  approach  to  the  harbor  from  Lambert's  Point  to  Fort  Norfolk,  25  feet  deep 
and  not  leas  than  400  feet  wide  at  mean  loV  water. 

It  ia  proposed  to  expend  the  aforesaid  amount  as  follows: 

AwfToaek  to  Karfolk  Harbcr.-^l)  Dredging, —Jt  is  proposed  to  expend  $25,000  in 
tnooiiig  here.  The  language  of  the  act  is  specific  and  mandatory,  in  fact  a  project 
to  wmea  only  detAila  can  be  added. 

*Omitted. 
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It  18  understood  that  last  year  tbe  Norfolk  and  Western  Railroad  Company  dredged 
an  approach  to  its  pier  at  Lambert's  Point,  22  feet  deep  and  gradnally  widening  from 
the  pier-head  ont  to  the  channel.  It  is  now  proposed  simply  to  deepen  and  widen  this 
approach  on  the  southerly  side. 

Reference  herein  is  made  to  the  accompanying  map*  of  the  last  snrvey  of  this  local- 
ity, made  in  m84. 

The  prolongation  of  a  line  bisecting  the  angle  made  by  the  x>ort- warden's  lines  at 
Lambert's  Point  Light  will  be  the  northern  boundary  of  the  area  to  be  dredged.  It 
is  proposed  to  begin  at  the  25-foot  channel  end  of  this  line  and  dredge  along  it  into 
the  port-warden's  line,  and  continne  in  a  like  manner  parallel  to  this  line  as  far  south 
as  the  funds  will  permit,  making  the  whole  area  dredged  not  less  than  25  feet  deep  at 
me^in  low  water. 

(2)  Pinner  P<nnt  Dike, — It  is  proposed  to  construct  the  dike  along  the  line  marked 
"  proposed  dike  '*  on  the  accompanying  map.*  The  aectional  area  between  this  line 
and  the  *^  proposed  port-warden's  line,"  after  dredging  as  proposed,  will  equal  the 
natural  sectional  area  at  Fort  Norfolk.  The  short  arm  of  the  dike  will  be  1,000  feet 
long  and  ttieother  arm  4,000  feet.  Borings  show  that  the  bottom  for  the  first  1,575 
feet  from  the  shore  is  hard  and  the  balance  soft. 

Ir.  IB  recommended  that  the  short  arm  be  constructed  of  stone,  sand,  and  brush ; 
that  the  next  575  feet  be  built  of  concrete,  as  per  m^  inclosed  plan,  and  the  balance 
of  creosofed  piles,  with  stone  and  brush  filling.  (Detailed  specifications  for  a  dike  of 
this  description  were  submitted  to  you  February  23,  1885.)  The  estimated  cost  of  this 
dike  is  $100,000,  as  stated  in  my  annual  report,  page  1026,  Report  of  the  Chief  of  En- 
gineers, 1885. 

RECAFITUULTION. 

Dredging  at  Lambert's  Point (25,000 

Proposed  dike , 106,000 

131,000 
Appropriated  by  act  of  August  5,1886 137,500 

Balance 6,500 

It  is  respectfully  recommended  that  all  the  foregoing  be  done  by  contract,  after  ad- 
vertising thirty  days  for  proposals,  it  being  most  economical  and  advantageous  to  the 
Government  to  do  so,  and  that  the  balance  be  held  for  contingencies. 

(The  said  Board  of  Harbor  Commissioners  unanimously  adopted  the 
said  "proposed  port- warden's  line"  on  October  13, 1886.) 

This  project  was  approved  by  you  on  September  28,  1886,  subject  to 
the  suggestion  of  the  Board  of  Engineers,  ^^that  the  experiment  with 
the  concrete  pier  be  tried  on  a  small  scale  until  its  value  and  economy 
be  ascertained." 

The  dredging  proposed  in  the  project  has  been  duly  executed.  It 
was  commenced  December  13, 1886,  and  completed  February  15, 1887; 
179,992  cubic  yards  of  material,  measured  in  scows,  was  removed,  mak- 
ing a  channel  at  least  25  feet  deep  and  not  less  than  600  wide  at  mean 
low  water,  from  the  main  channel  to  the  port- warden's  line,  a  distance 
of  about  1,000  feet. 

On  completion  of  this  dredging  I  made  a  resurvey  and  map*  of  the 
locality  in  question  last  month,  deeming  it  wise  to  do  so  before  com- 
mencing the  dike. 

The  area  dredged  from  1878  to  1880  under  the  direction  of  my  prede- 
cessor is  not  shown  on  the  map,  as  it  cannot  be  located  accurately,  only 
one  point  of  reference  being  known. 

A  careful  examination  of  this  map  shows  that  there  exists  a  straight 
channel,  not  less  than  25  feet  deep  and  at  least  450  feet  wide  at  meau 
low  water,  from  Lambert/s  Point  to  Fort  Norfolk.  The  portion  dredged 
fifteen  months  ago  has  fully  maintained  itself,  in  fact  widened  about  50 
feet,  and  no  material  change  has  occurred  in  the  balance  of  the  bed  of 
water  area  under  consideration,  except  in  the  vicinities  of  Fort  Norfolk 
and  Lambert's  Point,  respectively,  where  the  30-foot  curves  do  not  co- 

^Omitted. 


i 


APPENDIX   L — ^REPORT   OF   CAPTAIN   HINMAN.  973 

indde,  a8  do  virtaally  the  other  similar  corvee.  The  depth  has  in- 
creaaed  about  3  feet  at  the  former  place  and  decreased  correspondingly 
at  the  latter.  The  dr^ged  channel  of  1878-'8p  shoaled  opposite  Pinner 
Point  before  the  constmction  of  the  Lambert's  Point  Dike,  bat  since 
the  eoDstraction  of  this  dike  in  1884  that  portion  of  the  shoal  not 
dredged  in  1885  has  disappeared. 

The  foregoing  shows  that  the  Lambert's  Point  Dike  has  ^'  produced 
changes  in  the  channel,"  to  use  the  Board'a  language,  that  are  favora- 
able  to  it.  Possibly  the  "  full  effects"  have  not  yet  been  obtained,  as 
sofficient  time  has  not  elapsed.  It  seems  fair  to  assume,  however, 
that  this  improvement  will  be  permanent  without  the  aid  of  the  dike 
proposed  at  Pinner  Point,  and  that  the  channel  will  improve  more  when 
the  port- warden's  line,  ^^now  existing  only  on  paper,  becomes  a  real 
line  in  the  place  assigned  it" 

It  is  therefore  recommended  that  che  construction  of  this  dike  be  post- 
poned indefinitely,  and  that  the  balance  of  the  appropriation,  $108^000, 
he  applied  to  dredging,  which,  under  the  law,  should  be  in  continuation 
of  that  commenced  at  Lambert's  Point,  but  from  an  engineering  point 
of  view  in  continuation  of  that  done  in  1885.  In  fact,  the  last  river 
and  harbor  bill,  which  did  not  receive  the  President's  approval,  ad- 
nitted  of  this,  as  the  item  for  this  work  read,  ^'  widening  the  channel  of 
the  Elizabeth  Kiver  toward  the  port- warden's  line,"  instead  of  ^^  to  the 
jiort-warden's  line." 

It  is  estimated  that  with  the  funds  available  an  area  of  48  acres, 
tfhaded  blue  on  the  map,  cau  be  dredged,  being  613,400  cnbic  yards, 
measured  in  place,  at  17  cents,  $104,278 ;  the  balance,  $3,722,  being  held 
for  contingencies. 

Very  respectfully,  your  obedient  servant, 

F.  A.  HiNMAN, 

Captain  of  Engineers, 
The  Chief  of  BNcnnsEBS,  U.  S.  A. 

(Through  Col.  William  P.  Oraighill,  Corps  of  Engineers.) 

[First  ladonement.]  • 

XJioTED  States  Engobeb  Office, 

Baltimorej  If d.,  April  20, 1887. 

BespectfoUy  forwarded  to  the  Chief  of  Engineers. 

It  is  doubtful  whether,  under  the  wording  of  the  appropriation  of 
Angnst  5, 1886,  the  dike  can  be  ignored  and  the  money  all  devoted  to 
dredging,  as  proposed  by  Captain  Hinman.  Expression  of  opinion  as 
to  other  points  does  not  seem  necessary  until  that  question  be  disposed 
<  whidi  is  one  of  law. 

The  views  of  the  Board  quoted  on  page  2  of  Captain  Hinman's  report 
are  worthy  of  careful  consideration.  They  indicate  a  belief  that  while 
ooportant  results  may  be  expected  from  tbe  construction  of  the  dike 
^m  Pinner's  Point,  delay  in  that  work  might  be  judicions,  until  time 
lad  shown  tbe  effects  of  the  jetty  at  Lamia's  Point.  Further  delay 
sight  result  in  a  better  location  for  the  ^'  proposed  dike  "  than  that  now 
^opted. 

It  might  be  deemed  expedient  to  at  once  construct  the  spur  project- 
mg  horn  Pinner's  Point,  which  is  a  necessary  part  of  the  dike,  but  to 
^er  the  branch  parallel  to  the  port- warden's  Une,  as  that  line  may  be 
ipan  changed,  inasmnch  as  there  is  nothing  now  fixing  it  on  the  loca- 
*ioQ  assigned  to  it,  and  a  change  is,  in  fact,  not  improbable.  If  this 
new  were  adopted  a  large  part  of  the  balance  of  tlie  appropriation  of 
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1886  conld  be  devoted  to  dredging,  while  complying  witii  the  law.  On 
the  whole,  it  is  recommeoded  that  the  snbjeot  be  r^erred  to  the  Board 
of  1884  for  oonsideration  and  report. 

Wm.  p.  Graighill; 

Colonel  of  Engineers. 

[8«ooiid  indonement.] 

^  Office  Chief  of  Engineers, 

U.  8.  Army, 
April  26, 1887. 

BeBpectfolly  Bnbmitted.  to  the  Secretary  of  War,  inviting  attention 
to  theforegoing  indorsement  by  Col.  W.  P.Craighill,  Corps  of  Engineers. 

His  recommendation  that  the  subject  be  referred  to  the  Board  of  En- 
gineers who  considered  it  in  1884  is  concarred  in. 

The  Board  consisted  of  the  following  officers  of  the  Corps  of  Engineers : 
Col.  W.  P.  Craigfaill,  Lieat.  Col.  P.  C.  Hains,  and  Capt.  F.  A.  Hinman  ; 
and  if  approved  by  the  Secretary,  it  will  be  re-convened  by  orders  from 
this  office,  to  meet  at  Norfolk,  Ya.,  npon  the  call  of  the  senior  member, 
and  at  such  time  as  the  other  daties  of  the  members  will  permit,  to  con- 
sider and  report  npon  the  questions  now  presented. 

The  expenses  of  the  Boa^  to  be  paid  by  Captain  Hinman  from  the 
appropriation  for  improving  Norfolk  Harbor,  Virginia. 

J.  C.  Duane, 
Brig.  Qen.j  Chief  of  Engineers. 

[Third  indonement.] 

War  Department, 

April  27, 1887. 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War. 

John  Tweedale, 

Chief  Cleric. 


report  of  board  of  engineers. 

United  States  Engineer  Offioe, 

Norfolk,  Va.j  May  11, 1887. 

General  :  The  Board  of  Officers  of  the  Corps  of  Engineers,  com- 
posed of  the  undersigned,  constituted  by  Special  Orders,  Nos.  110  and 
135,  Headquarters  Corps  of  Engineers,  series  of  1884,  and  reconvened 
by  Special  Order  No.  57,  Headquarters  Corps  of  Engineers,  current 
series,  reassembled  in  this  city  to-day  pursuant  to  the  foregoing.  The 
Board  duly  considered  all  the  matters  referred  to  it  for  action  relative 
to  the  improvement  of  Norfolk  Harbor,  Virginia,  and  respectftilly  sub- 
mits the  tbllowing  report  thereon : 

The  Board  is  of  the  opinion  that  the  proposed  dike  at  Pinner  Point 
should  not  be  built  until  the  port-warden's  line  f^om  Lambert's  Point 
to  Fort  Norfolk  becomes  an  actuality,  which  is  not  now  the  case.  It  is 
probable  that  some  years  will  elapse  before  many  structures  will  be 
imilt  out  to  the  port* warden's  line.  This  line  has  been  changed  sev- 
eral times  by  the  State  Board  of  Harbor  Commissioners— oncC' in  Octo- 
ber last — since  the  passage  of  the  river  and  harbor  act  of  Augusts, 
1886.  The  location  of  the  dike  depends  so  largely  on  that  of  the  port- 
warden's  line,  that  the  Board  feels  compelled  to  recommend  that  its 
construction  be  delayed  at  least  until  some  of  the  proposed  docks  be- 
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tween  Lambert's  Point  and  Fort  Norfolk  be  built  oat  to  tbe  port-war- 
d(Mi'8  line.  Hie  dike  is  not  imperatiye  now,  as  the  channel  is  in  excel- 
lent condition. 

The  question  arises,  what  shall  be  done  with  the  funds  available  f 
Shall  this  amount  be  held  indofinitely  for  the  construction  of  the  dike, 
(ff  shtdl  it  be  applied  to  dredging  f  If  additional  dredging  be  done, 
shall  it  be  in  extension  of  that  commenced  at  Lambert's  Point  or  in 
continuation  of  that  done  in  1885,  namely,  in  widening  the  narrowest 
part  of  the  existing  channel  f  The  latter  would  seem  to  be  the  most 
reasonable  course  fh>m  an  engineering  or  common  sense  view. 

This  Board  is  decidedly  of  the  opinion  that  to  do  the  former  would 
be  in  accordance  with  the  law,  as  stated  by  Captain  Hinman,  but  it 
agrees  with  him  that  it  should  be  at  the  latter  place.  However,  before 
further  action  be  taken,  the  Board  recommends  that  this  matter  be  re- 
ferred to  the  proper  authority  for  opinion  as  to  whether  the  money  now 
available  may  be  applied  to  dredging  alone,  and,  if  so,  can  it-be  applied 
to  widening  the  channel  in  its  narrowest  part? 

Your  letter  of  the  29th  ultimo  and  the  papers  referred  to  therein  are 
returned  herewith,  as  directed.  It  is  respectfully  recommended  that 
they  be  appended  hereto. 

Very  respectfully,  your  obedient  servants, 

Wm.  p.  Oraiohill, 

Colonel  of  Engineers, 
Peter  0.  Hains, 
Lieut.  Col.  of  Engineers. 

F.  A.  HiNMANy 

Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 

f  First  indcMvement.] 

• 

Office  Chief  of  Engineers, 

\J.  S.  Army, 
June  11, 1887. 

Bespectiully  submitted  to  the  Secretary  of  War. 

The  within  report  of  the  Board  of  Engineers,  convened  by  direction 
of  the  Secretary  of  War,  by  Special  Orders,  Headquarters  Corps  of  En- 
gineers, dated  April  20, 1887,  to  consider  certain  questions  in  reference 
to  the  expenditure  of  the  appropriation  made  by  the  river  and  harbor 
act  of  August  5, 1886,  for  improving  harbor  at  Norfolk,  Va.,  as  sug- 
gested in  the  accompanying  project  of  Capt.  F.  A.  Hinman,  Corps  of 
Eugineers,  coincides  in  opinion  with  that  officer  as  to  the  best  mode  of 
applying  it,  but  suggests  the  question  whether,  under  the  peculiar 
wording  of  the  law,  the  amount  reserved  for  the  dike  can  be  properly 
applied  to  dredging.  In  a  communication  upon  the  subject  ^m  GoL 
W.  P.  Craighill,  Corps  of  Engineers,  the  senior  member  of  the  Board, 
dated  the  6th  instant,  herewith,  to  which  reference  is  respectfully  in- 
vited, be  argues  that  while  the  dike  is  Skpart  of  the  approved  plan  its 
construction  from  one  appropriation  is  no  more  necessary  than  is  all 
the  dredging  required  in  the  whole  scheme  of  improvement.  It  may 
be  added  in  this  connection  that  the  location  of  the  dike  in  question 
cannot  at  this  time  be  properly  determined,  and  until  its  location  is 
finally  decided  upon  its  construction  cannot  be  commenced. 

The  question  therefore  becomes,  must  this  money  be  held  for  the  con- 
struction of  the  dike,  whose  proper  location  at  this  time  can  not  be  de- 
cided upon,  or  may  it  be  expended  in  the  dredging  contemplated  in  the 
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project  that  has  been  approved  by  CoDgres8  f  It  is  sabmitted  that  the 
act  of  August  5, 1886,  makiog  appropriation  for  Iforfolk  Harbor,  does 
not  modify  the  project,  but  in  its  strictest  construction  can  only  be  in- 
terpreted as  specifying  the  method  of  prosecuting  it.  If  this  view  of 
the  case  be  concurred  in  and  in  the  opinion  of  the  Secretary  of  War 
all  the  money  in  question  can  be  used  in  dredging,  it  is  recommended 
that  the  channel  be  increased  in  width  '« on  eastern  side,  between  Lam- 
bert's Point  Light  and  Fort  Norfolk." 

Siiould,  however,  the  Secretary  of  War  decide  that  the  money  re- 
served for  the  dike  must  be  expended  in  its  construction,  it  is  recom- 
mended that  on  account  of  the  difficulty  in  deciding  upon  the  proper 
location  for  it  that  the  money  be  held  ontil  such  a  time  as  its  proper  po- 
sition can  be  determined,  and  that  in  the  mean  time  the  question  be 
submitted  for  future  action  of  Congress. 

Ghas.  W.  Eaymond, 
Acting  Chief  of  Engineers. 

I  Second  indoraement] 

War  Department,  June  15, 1887. 

Respectfully  returned  to  the  Chief  of  Engineers. 
The  money  reserved  for  the  dike  will  be  held  until  the  proper  posi- 
tion of  the  dike  can  be  determined,  and  the  whole  subject  will  be  sub- 
mitted to  Congress  at  its  next  session. 
By  order  of  the  Acting  Secretary  of  War. 

John  Tweepale, 

Chief  Cleric. 


LETTER  of  COLONEL  WILLIAM  P.  GRAIGHILL,  CORPS  OF  ENGINEERS, 

senior  member  of  the  30ard  of  engineers. 

United  States  Engineer  Office, 

Baltimore^  Md.j  June  6, 1887. 

General  :  While  I  have  signed  the  unanimous  report  of  the  Board 
of  Engineers,  dated  May  11,  concerning  the  improvement  of  Norfolk 
Harbor,  Virginia,  which  contains  all  the  matter  essential  to  be  consid- 
ered from  an  engineering  point  of  view,  it  seems  expedient  to  invite 
attention  to  several  other  features  of  the  situation  that  may  otherwise 
escape  notice. 

The  cause  of  the  apparent  delay  in  the  rendition  of  the  report  is  ex- 
plained in  another  letter  of  this  date. 

The  total  appropriation  of  August  6, 1886,  was  $187,500.  The  words 
of  the  law  are  as  follows : 

ImproviDg  harbor  at  Norfolk,  Va.,  and  ImproYlDg  approacli  to  Norfolk  Harbor  and 
tbe  United  States  navy-yard  at  Norfolk  ;  continning  improvement  by  widening  the 
channel  of  Elizabeth  River  to  the  port-warden's  line  on  the  eastern  side,  between 
Lambert's  Point  Light  and  Fort  Norfolk,  one  hundred  and  eighty-seven  thousand  five 
hundred  dollars,  of  which  fifty  thousand  dollars  shall  be  expended  in  improving  the 
harbor,  and  one  hundred  and  thirty-seven  thousand  five  hundred  dollars  in  widening 
the  channel  of  Elizabeth  River  to  the  port-warden's  line,  on  the  eastern  side,  be- 
tween Lambert's  Point  Light  and  Fort  Norfolk,  beginning  at  Lambert's  Point  Light, 
including  the  construction  of  the  proposed  dike. 

This  language  is  peculiar,  as  it  defined  specifically  the  location  of  the 
dredging,  confining  it  to  the  vicinity  of  a  certain  property  at  Lam- 
bert's Point,  though  the  Board  of  Engineers,  in  their  report  of  October 
29, 1884,  had  made  an  entirely  different  recommendation,  embodying  a 
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proposition  which  seemed  to  provide  for  the  general  good  rather  than 
for  any  particular  interest,  however  important  that  interest  might  be 
to  its  owners,  or  to  the  city  of  Norfolk  and  its  commerce. 

Bat  the  law  was  imperative,  and  was  strictly  complied  with  as  far  as 
the  dredging  was  concerned. 

Enough  money  was  reserved  for  the  construction  of  the  dike  men- 
tioned in  the  law.  The  dike  has  not  yet  been  bnilt,  and  this  delay  is  in 
conformity  to  the  opinion  of  the  Board  as  expressed  in  its  report  of 
October,  i884,  after  which,  viz,  August  5, 1886,  Congress  made  the  ap- 
propriation of  that  year. 

The  Board  is  of  the  opinion  that  further  delay  in  the  construction  of 
the  dike  is  still  expedient. 

The  question  arises,  can  this  reserved  money  be  spent  in  whole  or  in 
part  for  dredging,  or  must  it  be  applied  entirely  to  the  dikef 

The  improvement  of  JSTorfolk  Barbor  is  a  ooHtinuing  work ;  that  is, 
one  which  has  been  approved  by  Congress,  is  now  in  progress,  and  has 
been  the  subject  of  appropriation  more  than  once.  The  dike  is  a  part 
of  the  approved  project  Its  construction  from  one  appropriation  is  no 
more  necessary  than  is  all  the  dredging  required  in  the  whole  scheme 
of  improvement. 

For  these  reasons  it  would  seem  admissible  to  omit,  for  the  present, 
the  application  to  the  dike  of  any  part  of  the  funds  now  available,  and 
to  nse  them  in  dredging. 

As  the  harbor  now  is  in  reasonably  good  condition,  and  the  location 
for  additional  dredging  required  by  law  seems  clearly  not  the  best, 
it  would,  perhaps,  be  wisest  to  do  nothing  either  in  the  construction  of 
the  dike  or  in  more  dredging  until  the  whole  subject  can  be  again  con- 
sidered by  Congress  at  the  next  session. 

Very  respectfully,  your  obedient  servant, 

Wm.  P.  Cbaighill, 

Colonel  ofUngineera. 

The  Chief  of  Bngineebs,  U.  S.  A. 


i  ,  L3. 

I 

IMPROVEMENT  OF  ARCHER  S  HOPE  RIVER,  VIRGINIA. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1887. 
It  was  deemed  inexpedient  to  resume  them,  the  funds  available  being 
insufficient. 

The  amount  that  can  be  profitably  expended  in  the  fiscal  year  ending 
inue  30, 1889,  is  $9,400.70.  This  will  be  applied  to  dredging  and  will 
eompleto  the  project. 

This  is  an  insignificant  stream  and  no  improvement  to  speak  of  has 
^n  effected  thus  far.  If  there  be  any  commercial  statistics  they  are 
too  unimportant  to  be  considered.    None  could  be  obtained. 

This  work  is  in  the  collection  district  of  Yorktown,  Va. 

Money  statement 

|Bly  1,1886,  amount  available |20.6:{ 

'«ly  1, 1887,  amount  available 20.6:i 


8872  ENa  87 62 


978    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U  S.  ARMY 

* 

Amount  (estimated)  required  for  completion  of  existing  project $9,400.70 

Amoant  that  can  bo  profitabl  jr  expended  in  fiscal  year  ending  June  30, 1889 .    9, 400. 70 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


L4. 

IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

The  act  of  August  5, 1886,  appropriated  $18,750  for  this  work.  A 
prctiect  for  the  expenditure  thereof  was  submitted,  on  August  14, 1886, 
to  the  Chief  of  Engineers  and  duly  approved.  The  following  was  done 
in  accordance  therewith : 

In  order  to  ascertain  the  condition  and  wants  of  the  river  and  to 
work  intelligently  and  systematically  thereon,  that* portion  from  the 
head  of  navigation  at  Petersburg  to  the  natural  deep  water  at  Point 
of  Socks  below,  7f  miles,  was  resurveyed,  September  11  to  24, 1886,  by 
Mr.  H.  J.  Oielow,  assistant  engineer,  and  a  map  of  same  made.  A  copy 
of  the  map,  consisting  of  1  general  and  8<  detailed  sheets,  is  trans- 
mitted herewith.  There  is  shown  thereon  what  has  been  done  since  the 
survey,  and  also  what  is  proposed  for  the  future,  to  obtain  and  main- 
tain a  channel  at  least  12  feet  deep  and  not  less  than  100  feet  wide  on 
the  bottom  at  mean  high  tide.  Becent  data  shows  that  such  a  channel 
can  be  had  whereas  before  the  width  was  rather  indefinite. 

The  late  deterioration  of  the  channel,  referred  to  below,  called  for  a 
revision  of  the  project,  which  has  been  made  accordingly.  The  means 
to  accomplish  it  are  similar  to  those  used  heretofore  and  the  cost  only 
$6,560  in  excess  of  the  original  project.  The  details  of  this  are  set  forth 
in  the  accompanying  report,  dated  the  13th  ultimo,  of  Mr.  H.  J.  Gielow, 
assistant  engineer,  which  is  based  on  the  latest  data  and  meets  with 
my  approval. 

His  estimate  for  this  is  as  follows  : 

Dredging  54,250  cubic  yards  sand,  measared  in  place,  at  30  cents $16,275 

Constructing  3,930  linear  feet  of  training-walls  and  jetties,  at  $2.50 9, 825 

Constructing  1,000  linear  feet  of  revetment,  at  $2 2,000 

Repairing  old  jetties '. 1,300 

29,400 
For  engineering  and  contingencies,  15  per  cent 4,410 

:«,810 

• 

The  estimate  for  improving  "  Stein's  Upper  Cut  ^  is  $71,400  as  set 
forth  in  report  of  Oapt.  Thomas  Turtle,  Corps  of  Engineers,  page  904, 
Beport  of  the  Chief  of  Engineers,  1882.  His  estimate  for  **  diverting  the 
water  of  the  river  above  the  harbor  at  Petersburg  to  the  old  north 
channel"  is  $105,223.33,  as  stated  in  his  report  on  page  907  of  the  fore- 
going. 

The  navigable  channel  of  this  river  was  in  quite  a  satisfactory  con- 
dition up  to  July  last,  when  an  extraordinary  freshet  occurred  that  in- 
jured it  somewhat ;  it  was  the  highest  that  has  been  since  that  of  1851, 
which  was  1  foot  higher.  As  soon  thereafter  as  funds  were  available 
and  a  proper  survey  could  be  made,  dredging  was  commenced  through 
the  three  shoals  that  were  largely  due  to  the  freshet,  and  although  tho 
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dajs  (fiom  October  14  to  April  30)  were  short  and  the  weather  very 
infaTorable,  the  channel  was  nearly  if  not  folly  restored  to  its  former 
eondition.    In  Janoary  the  river  was  frozen  over  many  days ;  l^ere 
vere  bat  ten  fair  working  days  daring  the  month.    It  is  thoaght  that  the 
neasores  taken  will  goiud  against  this  calamity  in  fatare.    On  the  11th 
ultimo  a  ^hooner  drawing  11  feet  passed  np  to  Petersbarg  on  a  very 
high  tide.    On  the  4th  nltimo  three  lines  of  longitndinal  sonndings 
were  made  simnltaneonsly  nnder  my  personal  direction,  between  Peters- 
barg and  Point  of  Bocks,  one  from  the  bow  of  the  tow-boat  and  the 
other  two  fit>m  skififs  fastened  amidships,  25  feet  apart.    They  were 
taken  as  fast  as  the  sounding  rods  could  be  used,  the  boat  moving 
slowly.    These  soundings  show  a  navigable  channel  at  least  10.5  feet 
deep  at  mean  high  tide.    The  shoalest  places  are  just  above  Oatliug's 
Landing  and  at  Sunken  Island.    It  is  thought  that  the  recent  closing 
of  Old  Channel  above  the  former  at  two  points — the  mattress  dam,  a 
oontinoation  of  the  closure  dike,  and  Bushmore's  Dam,  near  the  foot  of 
Poddledock  Gut — will  have  a  tendency  to  scour  out  and  maintain  the 
ehannel  above  Gatling's  Landing. 

The  seven  temiK>rary  revetments  along  Puddledoek  Gut  have  well 
sabeerveA  their  purpose  io  hold  up  the  dredge  bank  for  the  time  being, 
and  will  not  be  considered  hereafter.  Besides  these  there  is  now  an  ag- 
gregate of  seventy-seven  structures  to  be  maintained  in  this  river,  t.  e., 
1  revetment,  67  jetties,  3  dams,  and  6  training-walls.  Of  these,  35  jet- 
ties and  1  training-wall  are  in  Petersburg  Harbor,  which  is  under  the 
jurisdiction  of  the  city  of  Petersburg.  Some  of  the  latter  are  not  in 
good  order.  The  balance  are  in  fair  condition.  It  is  proposed  to  build  9 
nore  stractnres,  t.  e.,  7  jetties  and  2  training- walls  in  the  south  channel. 
The  city  has  dredged  and  is  now  dredging  the  harbor,  and  has 
damped  material  beMnd  Lieutenant  Bun  wall  (very  dilapidated)  and 
Poor  Ban  Dike  fr^m  these  structures  to  the  shore.  It  is  understood 
that  the  city  will  provide  for  any  deterioration  of  the  channel  that  may 
ensae  therefrom. 

On  Angost  20, 1886,  proposals  were  invited  for  a  new  steam-boiler  to 
replace  the  isondemned  one  on  the  tow-boat.  Those  received  in  re- 
house thereto  were  opened  September  20, 1886,  and  a  contract  duly 
Bade  on  September  27. 1886^  with  the  West  Point  Engine  and  Machine 
Company,  of  West  Point,  Pa.,  to  deliver  the  same  at  Petersburg,  Va., 
•D  November  11, 1886.  The  contractors  did  not  deliver  it  as  agreed,  and 
tfter  the  expiration  of  the  contract  they  n^ade  application  for  an  exten- 
ion  of  the  time  for  delivery,  which  was  not  granted.  However,  the 
knler  was  accepted,  as  it  was  for  the  interest  of  the  Government  to 
to  so.  It  was  delivered  on  December  15, 1886,  and  placed  in  position 
m  the  tow-boat  by  the  hire  of  labor  and  the  purchase  of  materials  in 
?pen  market,  so  that  the  boat  was  in  commission  on  January  2, 1887. 
this  boat  and  the  pile  driver  were  hauled. out  during  the  year,  calked, 
iDd  pat  in  good  order. 

Two  fine  deck  scows,  each  with  a  capacity  of  50  cubic  yards,  were 
ioUt  by  hired  labor  and  the  purchase  of  materials  in  open  market,  and 
>T  contract,  at  a  cost  of  $1,650. 

By  the  hire  of  labor,  the  dredge  and  two  scows  belonging  to  the  city 
tf  Petersburg,  and  a  tug,  replac^  by  the  Government  tow-boat  as  soon 
«  in  commission,  25,047  cubic  yards  of  material,  measured  in  scows, 
ns  dredged,  as  under,  in  the  order  named,  that  being  the  most  urgent. 
All  cats  were  20  feet  wide  and  12  feet  deep  at  mean  high  tide ;  4,G08 
abic  yards  from  the  shoal  at  Oatling's,  where  one  cut  was  made  t4irongh 
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it  1,775  feet  in  length.  War  projectiles  were  dug  up  liere,  showing  that 
the  shoal  was  not  of  recent  date,  14,859  cubic  yards  from  the  shoal  at 
the  head  of  Puddledock  Cut,  where  two  cuts  were  made  through  it 
2,340  feet  long.  This  sand-shoal  was  largely  due  to  the  erosion  of  the 
dredged  material  on  the  left  bank,  where  the  river  makes  u  turn  into 
Puddledock  Cut;  5,580  cubic  yards  were  removed  from  BushmorVs Shoal 
at  the  foot  of  Puddledock  Cut,  Two  cuts  and  about  half  of  a  third 
were  made  tlirough  this  774  feet  long.  This  channel  is  now  straighter 
than  formerly.  It  is  thought  that  it  had  never  before  been  complete<l, 
as  not  only  sand  but  gravel  and  very  stiff  clay  were  encountered. 

By  hired  labor,  the  purchase  of  materials  by  contract  and  in  open 
market,  the  use  of  brush  cut  on  the  reservation  along  Puddledock  Cut, 
and  the  aid  of  the  Government  plant,  the  followiug  was  done : 

A  break  of  78  linear  feet  in  th^  npi>er  (old)  portion  of  Poor  Run  Dike 
was  repaired. 

Jetties  11  and  12,  in  Petersburg  Channel,  were  cut  off  10  and  20 
feet,  respectively,  to  make  the  channel  near  them  of  uniform  width  and. 
cross-section.    Minor  repairs  were  made  to  other  jetties  in  their  vicinity. 

Joiner's  Spring  Dike  was  repaired  at  both  ends  to  give  it  strong 
shore  connections. 

The  ^^  mattress  dam,^  137  feet  long,  an  extension  of  the  closure  dike 
and  Jetty  21,  was  strengthened  and  raised  to  correspond  with  the  lat- 
ter to  prevent  the  flow  of  the  ebb  tide  into  *'01d  ChanneP  at  mean 
high  tide.    This  required  considerable  work. 

Extensive  repairs  were  made  to  480  linear  feet  of  the  old  portion  of 
the  closure  dike,  such  as  new  log  and  sheet  piles,  braces,  cap  and  wale 
pieces,  here  and  there,  additional  brush  and  gravel  protection  along  it 
to  prevent  scour,  etc. 

A  pile  and  fascine  revetment  348  feet  in  length  was  built  along  the 
left  bank  at  the  upper  end  of  Puddledock  Cut  to  check  erosion  where 
the  river  turns  into  the  same. 

The  break,  104  linear  feet,  in  Eushmore's  old  dam  was  closed,  as 
observation  showed  that  at  nearly  all  stages  of  the  tide  there  was  a 
flow  through  it  fbom  the  foot  of  Puddledock  Cut  into  Old  Channel 
that  caused  the  navigable  channel  to  deteriorate.  This  also  turns 
more  water  into  Oatling's  Eeach  to  assist  in  maintaining  the  channel 
therein. 

The  construction  of  Rushmore's  log  and  sheet  pile  dike,  607  feet  long, 
was  commenced  and  nearly  completed.  The  object  of  this  is  to  assist 
in  maintaining  the  channel  through  Eusbmore's  Eeach. 

The  old  dam  across  the  northerly  channel  at  Sunken  Island  having 
nearly  disappeared,  the  construction  of  a  new  log  and  sheet  pile  dam 
276  feet  long  was  begun  for  the  betterment  of  the  other  channel.  It 
has  been  located  about  75  feet  below  the  old  one  in  order  to  facilitate  its 
construction. 

The  small  balance  available  will  be  applied  to  the  care  of  property 
and  contingencies.  The  sum  of  $33,810  can  be  profitably  expended  in 
the  fiscal  year  ending  June  30, 1889,  with  which  it  is  proposed  to  com- 
plete the  improvement  as  projected,  to  the  great  benefit  of  navigation 
and  commerce.  It  is  estimated  that  $5,000  will  be  required  yearly  there- 
after to  maintain  the  work,  parts  of  which  are  of  a  perishable  nature 
and  will  need  repairs. 

The  annual  report  of  J.  H.  Van  Aukeu,  president  Lower  Appomat- 
tox Company,  and  the  commercial  statistics  are  appended  hereto^ 

Petersburg  is  a  port  of  eotr^. 
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Money  statement 

July  1,  1«N>, amount  available ^37.30 

Aiwant  receiTcd  from  an  officer  for  fael 45.00 

Aaoaot  appropriated  by  act  approved  Aagost  by  1886 18,750. 00 

19, 652. 30 
Jalj  1, 1SS7,  amonnt  expended  daring  fiscal  year,  ezclosiTe  of 

liabUities  outstanding  July  1, 1886 $18, 510. 81 

July  1, 1887,  OQtstanding  liabilities 31&72 

. 18,829.53 

Jaly  1,  Iry^j  amount  available 822.77 

I  Amount  (estimated)  required  for  completion  of  existing  project 33, 810. 00 
Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1889.  33, 810. 00 
Submitted  in  compliance  with  reqoireme^^  of  sections  2  of  river  and 
harbor  acts  of  |{^66  and  1867. 


Ahftrad  of  proposals  received  for  fitmisJUng,  hniltUng,  amd  delivering  a  steam  boiler ^ 
opened  hg  Caj^L  F.  A.  Himman,  Corps  of  Engineers,  at  Norfolk,  Va.,  September  20, 1886. 


S«.  I  Kames  and  addrcooes  of  bidders. 


Priee. 


• 


1  JobD  C.  Froehlich  &  Co.,  Baltimora,  Hd I  $730.00 

2  Henrv  Warden,  Pbiladcaphla, ?• [      750.00 

3  Theodore  Smitli  and  Henry  Smith,  Jersey  City,  N.J 695.00 

4  H.  T.  Morrison,  Petersburg,  V» 583.80 

5  S.  C.  Foniaith  Machine  Company,  by  W.  S.  Drew,  agent,  Manohester,  K.  H 614. 00 

«     E.  J.  Codd  A  Co..  Baltimore,  Md :  1,042.00 

7j  Weat  Point  Enicine  and  Machine  Company,  West  Point,  Pa I  49&.00 

Contract  with  West  Point  Engine  and  Machine  Company. 


project  of  mb.  h.  j.  giblow,  assistant  enoine£fi« 

United  States  Enginkee  Office, 

Norfolk,  Va,,  June  13, 1887. 

Captaih:  In  compliance  with  your  verbal  Instractions  I  have  the  honor  to  sabmit 
hoewitb  an  eatimate  for  the  attainment  and  maintenance  of  a  channel  100  feet  wide 
iBd  12  feet  deep  at  mean  high  tide  in  the  Appomattox  Riyer,  Virginia,  from  the 
aty  of  Petersbarg  to  Point  of  Rocks. 

HARBOR  OF  PETERSBURG. 

The  improvement  of  this  part  of  the  river,  including  the  scheme  of  opening  Stein's 
Tpper  Cnt,  comes  nnder  the  domain  of  the  city  of  Petersbarg,  and,  with  the  excep- 
A/a  of  the  river  and  harbor  act  dated  March*  3,  1881,  does  not  seem  to  have  been  con- 
*<fflplated  by  river  and  harbor  acts;  therefore  no  estimates  have  been  made  for  this 
art  of  the  river. 

PETERSBURG  CHANNEL. 

It  is  thought  that  in  this  reach  the  desired  channel  (12  feet  by  100  feet  cross-section) 
va  be  obtained  by  jetties  aloue,  bat  the  commercial  interests  involved  seem  to  require 
^mediate  relief  by  dredging  rather  thiui  the  mach  slower  process  of  erosion  by  the 
Mty  system.  For  this  reason  it  is  recommended  that  the  channel,  in  the  vicinity  of 
Safe's  Dike  and  above,  be  dredged  to  the  required  width  and  depth,  and  that  the  jet- 
itts  be  relied  on  for  maintaining  it. 

Jetties  Noa.  5  to  14,  inclusive,  are  spaced  300  feet  apart.  This  distance  appears  to  be 
lao  great  and  should  be  reduced  to  about  2*25  feet  by  constructing  75- foot  sections  of 
ttiimag  wall,  ap  stream,  from  \he  channel  ends  of  Jetties  8,  9, 10, 11 ,12,  and  13.  The 
* — ^  portian  of  Jetty  No.  5  should  be  repaired,  as  the  bad  condition  of  this  jetty  is 
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responsible  for  the  shoaling  in  the  western  edjze  of  channel  between  Jetties  5  and  6. 
General  repairs  are  needed  on  Jetties  7,  b,  9, 10, 11.  12,  13,  14,  15, 16, 17,  and  20. 
The  cost  of  this  Improvement  is  estimated  as  follows :    ' 

Dredging4,350  cubic  yards  sand  measured  in  place,  at  30  cents $1, 305 

Constracting  six  sections  of  training- wall,  75  linear  feet  each,  450  feet^  at  $2.50 .     1 ,  125 
Repairs  to  old  Jetties 1,300 

3,730 

PUDDLEDOCK  CUT. 

A  bar  or  a  shoal  commencing  between  Jetties  20  and  21  and  extending  3,000  feet 
down-stream,  has  formed  since  the  dredging  in  1885.  The  canse  for  this  was  two- 
fold: (1)  A  large  volnme  of  water  passed  through  into  the  old  channel,  resulting  in 
a  considerable  reduction  in  the  velocit^Pof  the  current  in  the  locality  in  question  and 
causing  a  deposit  of  matter  held  in  suspension  by  the  water,  which  was  (2)  aug- 
mented by  the  caving  of  the  west  bank  m  this  vicinity.  The  causes  have  oeen  re- 
moved, (1)  by  the  completion  of  the  closure  dike,  the  whole  volume  of  water  now 
passing  through  Puddledock  Cut,  producing  a  more  uniform  current  with  an  increased 
velocity,  and  (2)  348  linear  feet  of  revetment  has  been  constructed  immediately  below 
the  closure  dike  to  protect  the  west  bank.  It  is  proposed  to  extend  this  1,000  feet 
,  farther  ultimately,  it  required.  Two  cuts  have  been  dredged  through  this  bar,  result- 
ing in  a  channel  40  feet  wide  and  12  feet  deep  at  mean  high  tide.  The  remainder  of 
this  bar  should  be  removed  by  dredging  as  soon  as  funds  will  permit. 

The  main  portion  of  Puddledock  Cut  is  in  excellent  condition,  having  a  channel 
not  less  than  100  feet  wide  and  12  feet  deep  at  mean  high. tide,  and  there  is  no  indi- 
cation of  any  deterioration. 

ESTIBCATED  COST  OF  WORK  REQUIRED. 

Dredging  16,000  cubic  yards  of  sand,  measured  in  place,  at  30  cents $4, 800 

Constructing  1,000  linear  feet  of  revetment,  at  |2 .• 2,000 

6,800 

SOUTH  CHANNEL. 

Bar  at  jRu9hmcrt^$, — Just  below  the  foot  of  Puddledock  Cut  the  river  attains  a  width 
of  400  feet,  giving  a  considerable  increase  of  sectional  area  and  a  consequent  reduced 
velocity,  causing  the  formation  of  a  shoal  or  bar  at  this  point.  There  are  also  two 
lesser  shoals,  l,iS)0  feet  and  3,000  feet  below  the  foot  of  Puddledock  Cut.  It  is  pro- 
posed to  remove  these  shoals  by  dredging,  and  it  is  believed  that  a  permanent  chan- 
nel will  be  maintained  through  the  bar  at  Rushmore's  by  the  training- wall  recently 
constructed  between  Old  Channel  and  Puddledock  Cut  from  the  lower  end  of  island, 
extending  about  600  feet  down  stream,  and  the  permanent  closing  of  Old  Channel  at 
the  closure  dike,  which  causes  a  largely  increased  volume  of  water  to  flow  through 
this  reach.  The  two  lesser  bars  should  be  removed  by  dredging,  which  will  suffice 
for  a  long  time  to  come. 

Dredging  at  Rushmore's  and  below : 
11,700  cubic  yards  sand,  measured  in  place,  at  30  cents $3,510 

Bar  at  Gatling^s, — It  is  understood  that  dredging  has  been  done  in  this  locality  sev- 
eral times,  but  it  seems  to  have  filled  up  completely,  as  at  present  there  is  nothing 
in  the  appearance  of  the  bottom  to  show  where  the  work  was  done.  A  recent  ex- 
amination of  the  cut,  20  feet  wide  and  12  feet  deep,  at  mean  high  tide^  made  through 
this  bar  in  October  and  November,  1886,  shows  that  it  is  filling  up  rapidly.  It  is  pro- 
posed to  remove  this  bar  by  dredging  and  to  maintain  the  channel  so  obtained  by  re- 
ducing the  cross-sections  to  their  proper  areas  by  means  of  jetties  and  a  training-wall. 
The  latter  will  also  prevent  the  water,  at  or  near  high  tide,  from  flowing  over  the 
low  marsh  into  Old  Channel,  and  vice  ver$a.  The  cost  of  the  foregoing  isestimated  as 
follows : 

Dredging  13,300  cubic  yards  sand,  measured  in  place,  at  30  cents |3, 990 

Constructing  8  Jetties  and  1  training- wall,  2,180  linear  feet,  at  |2.50 5, 450 

9,440 

At  the  confluence  of  South  and  Old  Channels  there  is  a  slight  shoal,  having  a  tor- 
tuous 12-foot  channel,  from  20  feet  to  80  feet  wide,  through  it.    Ko  work  has  ever  been 
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(iooe  here,  and  the  removal  of  1,100  cnbio  yards  of  sand,  measured  in  place,  will  se- 
rnrei  a  channel  100  feet  wide  and  12  feet  deep  at  mean  high  tide,  which  will  probably 
naintain  itself  without  the  nse  of  jetties.  Should  there  be  a  tendency  to  shoal  after 
dredging,  it  wonld  be  more  economical  to  dredge  occasionally  than  to  constrnct  a 
ijstem  of  jetties,  the  cost  of  constmction  and  maintenance  of  which  wonld  be  totally 
dt^roportionate  to  the  benefits  secared.  The  cost  of  dredging  1,100  cable  yards, 
■easoied  in  place,  at  30  cents,  is  $330. 

Bar  at  Suukem  Island. — ^This  bar  is  dne  to  the  excessive  width  of  river  and  the  di- 
Tifiion  of  the  eorrents.  a  part  of  the  water  flowing  around  the  island.  It  is  proposed 
to  died^  a  channel  tnrongh  this  bar  and  secure  its  permanence  by  the  construction 
of  a  traming-wall  on  the  western  side  of  the  channel;  and  by  the  closing  of  the  water- 
vay  behind  Sunken  Island  by  means  of  a  dike.  The  latter  is  now  in  course  of  con- 
rtmction.    The  cost  of  this  work  is  estimated  as  follows : 

Dredging  6,000  cabic  yavdA  sand,  measured  in  place,  at  30  cents $1,800 

ConstniGting  1,900  linear  feet  of  training- wi^ll,  at  $2.50 3, 250 

5,050. 

At  Point  of  Rocks  the  12-foot  channel  is  contracted  to  a  minimum  width  of  40  feet? 
vhich  is  mainly  dne  to  a  division  of  the  water,  a  considerable  volume  passing  up  and 
down  behind  Sunken  Island.  This  will  be  obviated  by  the  closing  of  the  channel  be- 
hind the  island  at  its  upper  end,  which  work  is  now  in  progress.  It  is  proposod  to 
ioerease  the  width  of  the  12-foot  high-tide  channel  to  120  feet  by  dredging,  which 
▼ill  reqoire  the  removal  of  1,800  cubic  yards  of  sand,  measured  in  place,  at  30  cents, 
t^lO. 

Nothing  further  should  be  done  here  until  the  full  effect  of  closing  the  channel  be- 
kind  Sunken  Island  has  been  ascertained.  It  is  probable  that  jetties  can  be  avoided 
bere,  which  wonld  not  only  be  a  saving  of  funds,  but  would  be  advantageous  to  the 
entire  channel  above. 

RECAFITULATION. 

Dredging  54,250  cubic  yards  sand,  measured  in  place,  at  30  cents $16, 275 

Constructing  3^ 930 1  inear  feet  of  training- walls  and  jetties,  at  $2.50 9, 825 

Constracting  1,000  linear  feet  of  revetment,  at  $2 2,000 

Repairing  oM  Jettiea 1,300 

29,400 
For  engineering  and  contingencies,  15  per  cent : 4,410 

Total 33,810 

Very  reapectfally,  your  obedient  servant, 

H.  J.  GlELOW, 
A99i»iamt  Engineer, 
Capt.  F.  A.  HnncAir, 

Cerpa  o/Bugimeera,  U.  S.  A. 


Table  A. — Tovmage  of  Ikepori  of  Peterehurg  from  July  1, 1886,  to  July  1, 1887. 


CUm. 


TsUl 


Number 

of 
vessels. 


166 

67 

275 

828 


Tonnaffe 
vessels. 


18,616.68 

791.01 

40,746.84 

8, 114. 71 


63,168.24 
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Table  B. — River  commerce  of  the  xtori  of  Peiershurg — value  of  artivles  of  freight, 

INWARD  FREIGHT. 


ArtiolM. 


Coal 

Com 

Wheat 

Oato 

Hay,  straw,  etc 

loe 

Qoano 

Lime  (bailders) 

Lime  (ahell) 

Cement. 

Cotton. 


Yalae. 


$64,095 

«.301 

8,319 

1.442 

353 

2«,584 

102,094 

2,000 

804 

613 

41,230 


Articles. 


Feannts 

Potatoes 

Somac 

Simp 

Oil 

Oysters 

Oyster  shells  . 

Logs 

Miscellaneous 

ToUl... 


Yalae. 


$42,172 
2,100 
4,024 
2,700 
2,300 
8,300 
880 
894 
2.000 


804.425 


OUTWARD  I'REIGHT. 


Barrels 

Cotton.aeed.. 

Gaano 

Plaster 

Railroad  ties 


Pine  lumber . . 

Pine  wood . 

Poplar  wood... 
Misoellaneoas 


Total 


$30,708 

28,421 

1.382 

25.000 


104,023 


SUMMARY. 

Inward  commerce • 1304,425 

Outward  commerce 104,923 


Total 409,348 


IMPROVEMENT  OF  NORTH  LANDING  RIVER,  VIRGINIA  AND  NORTH 

CAROLINA. 

There  were  no  operations  during  tlie  fiscal  yearending  Jane30, 1887. 
It  was  not  deemed  expedient  to  resume  them,  the  funds  available  being 
insufficient. 

The  interest  of  this  work  in  the  combined  steam  hoister  and  pile- 
driver,  owned  jointly  by  it  and  the  Ifamplico  and  Tar  rivers  work  (trans- 
ferred during  the  year  to  another  district),  was  obtained  by  the  latter 
on  Kovember  23, 1886,  under  authority  of  the  Chief  of  Engineers,  by 
the  payment  to  the  former  of  $2,169.69,  which  was  the  total  amount 
expended  by  it  thereon. 

On  May  18, 1887,  an  incidental  cursory  examination  of  the  work  was 
made  under  my  personal  direction,  which  showed  that  the  channel  was 
in  a  fairly  navigable  condition. 

The  $40  spent  during  the  fiscal  year  ending  June  30, 1887,  was  for  care 
of  property. 

The  funds  available  will  be  applied  to  contingencies.  The  spm  of 
$10,000  can  be  profitably  expended  in  the  fiscal  year  ending  June  30, 
1889.  It  is  proposed  to  apply  this  to  dredging,  as  set  forth  in  the  An- 
nual Eeport  of  the  Chief  of  Engineers,  18^,  and  also  to  the  removal  of 
logs,  etc.,  that  have  made  their  appearance  since  the  river  was  last 
cleared  of  them.  The  most  of  this  is  due  to  the  careless  handling  of 
log-rafts,  for  which  there  should  be  some  legal  remedy. 

The  commercial  statistics  received  from  the  Albemarle  and  Chesa- 
peake Canal  Company  are  appended  hereto.    They  also  relate  to  Cnrri- 
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tack  Sotind,  Coanjok  Bay,  and  North  River  Bar,  which  are  on  the  same 
inland  ^ater-route.  Attention^is  especially  invited  to  the  interesting 
letter  of  Franklin  Weld,  esq.,  president  of  said  company,  which  bears 
high  testimony  to  the  good  results  effected  by  the  money  appropriated 
by  Congress  for  the  improvement  of  this  very  important  route. 

This  river  is  in  the  collectioa  district  of  Norfolk,  Va. 

Money  statement. 

July  1,1886,  amount  avaUable;. $1,500.00 

Amount  received  from  sale  of  combined  steam  holster  and  pile-driver 2, 169. 69 

3, 669. 69 
July  1,  1687,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 .•. 40.00 

July  1,  1887,  amonnt  available 3,629.69 

L  Amount  that  can  be  profitably  expended  iu  fiscal  year  endius  June  30, 1889  10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1807. 


COMMERCIAL  STATISTICS. 

Trade  through  the  Albemarle  and  Chesapeake  Canal  for  fiscal  year  ending  June  30, 1887 

passing  through  Elieabetk  and  North  Landing  rivers, 

GOINQ  NORTH. 


Articles. 


Cotton bales.. 

Fish barrels.. 

Naval  stores .....do.... 

Tarpentine do — 

£g$;s crates.. 

Ra^a potmds.. 

IroD do.... 

Rice bashols.. 

Peanuts do... 

Com do.... 


QaaDtity. 


62,404 

7,819 

4,748 

34 

2,268 

4,7*0 

26,000 

24,507 

21, 612 

110,438 


Articles. 


Wood cords. 

Jon  iper  logs do... 

Railroad  ties number. 

Potatoes bushels. 

Wheat do... 

Beans  and  peas do... 

Lnm  ber feet . 

Shingles number. 

Laths do... 

Staves do... 


Quantity. 


507 

2.977 

36.392 

72,456 

1,195 

6.378 

88, 690, 030 

28, 539, 984 

2,110,830 

600,680 

GOING  SOITTH. 


barrels. 

Beer do... 

Floor do.*.. 

Fish do... 

MolassAS do... 

Spirits do... 

Soffar .do... 

CoiTee sacks. 

Shoes cases. 

Soap boxes. 

Tobacco do... 

Xsdls kegs, 

- 


0,623 

573 
47,362 

495 
1.824 

699 
2,074 

974 
1,456 
1,630 
1,574 
2,074 


Crockery crates. 

Cement casks. 

Oyster  shells bushels. 

Iron pounds. 

Guano tons. 

Hay bales. 

Salt : sacks. 

Plaster bushels. 

Oil barrels. 

Coal....y tons. 

Ice do... 


107 

2,682 

18.650 

1, 8i2, 178 

5,855 

16,220 

17, 742 

75,  mo 

3,970 

2.818 

3,171 


Vessels  navigating  the  Albemarle  and  Chesapeake  Canal  during  the  fiscal  year  ending  June 

30,  1887. 


Direction. 

Steamers. 

Schooners. 

Sloops. 

Barges. 

Lighters. 

Boato. 

Rafts. 

Goinf  north .............. 

1.676 
1,693 

697 
619 

97 

84 

289 
279 

25 
24 

3 
6 

297 

Goine  sonth .............. 

TAtel 

3,369 

1,216 

181 

668 

49 

9 

297 
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L6.  ^ 

IMPROVEMENT  OF  CURRITUCK  SOUND,  COANJOK  BAY,  AND  NORTH  RIVER 

BAR,  NORTH  CAROLINA. 

Tbe  act  of  Aagast  5, 1886,  appropriated  $10,000  for  this  work.  A 
project  for  the  expeoditare  thereof  was  daly  sabmitted  to  and  approved 
by  the  Chief  of  EDgineers.  * 

Accordingly,  on  September  22, 1887,  proposals  were  invited  for  dredg- 
ing a  channel  across  Korth  Biver  Bar,  as  described  in  the  Annual  Be- 
port  for  1885,  and  on  October  27, 1887,  a  contract  was  entered  into  with 
Messrs.  James  Oaler  &  Son,  of  Norfolk,  Va.,  to  do  the  work  at  13.9  cents 
per  cubic ,  yard,  measured  in  scows.  Work  under  the  contract  was  to 
have  been  commenced  on  or  before  February  1, 1887,  and  completed  on 
or  before  June  30, 1887.  It  was  not,  however,  commenced  until  March 
2, 1887,  owing  to  the  unreasonable  and  unnecessary  delay  of  the  con- 
tractors. Their  plant  was  out  of  repair  and  not  adapted  to  the  work. 
They  worked  until  March  5,  1887,  inclusive,  and  did  no  work  there- 
after. The  contract  expired  unfinished,  and  Messrs.  James  Oaler  &  Son 
are  therefore  failing  contractors. 

The  number  of  cubic  yards  removed  by  them  is  1,037,  for  which  no 
payment  has  been  made,  and  the  total  amount  of  the  contract  65,000, 
more  or  less. 

On  May  5, 1887,  the  officer  in  charge  recommended  that  the  contract 
be  annulled  and  the  work  readverti^,  giving  reasons  therefor.  This 
was  not  approved  by  the  Chief  of  Engineers.  On  June  2, 1887,  the  offi- 
cer in  charge  renewed  his  recommendation,  giving  an  additional  reason 
therefor.  In  his  reply  thereto  of  June  8, 1887,  the  Chief  of  Engineers 
stated  that  the  contract  would  be  permitted  to  expire,  and  authorized 
the  work  to  be  advertised  anew,  which  was  done,  the  proposals  to  be 
opened  on  July  11, 1887.  The  funds  available  will  be  expended  ac- 
cordingly. 

It  is  understood  that  the  Light-House  Department  will  mark  this 
channel,  when  completed,  in  the  manner  proposed  in  my  Annual  Beport 
of  1885. 

The  steam-tender  Lucerne  was  built  for  use  on  this  and  other  works. 
For  the  details  relative  thereto  see  report  for  this  fiscal  year  on  harbor 
at  Norfolk,  Va.,  and  its  approaches. 

On  May  18, 1887,  a  personal  examination  was  made  of  this  work,  and 
it  was  found  that  the  channel  through  the  sound  and  bay  was  in  fair 
condition,  the  depth  being  from  7,5  to  8  feet  at  ordinary  winter  water. 
There  was  7  feet  of  water  on  the  bar.  The  shell  dike  stood  well,  with 
the  exception  of  two  breaches  that  had  been  unlawfully  made  for  the 
passage  of  skiffs. 

The  sum  of  $55,122.85  c&n  be  profitably  expended  in  the  fiscal  year 
ending  June  30, 1889.  It  is  proposed  to  complete  the  project  with  this, 
as  set  forth  in  the  Annual  Bepnort  of  the  Chief  of  Engineers,  1885. 
However,  work  of  this  chatacter  is  not  susceptible  of  entire  and  per- 
manent completion,  as  more  or  less  dredging  must  always  be  done  to 
maintain  it.  It  is  estimated  that  an  annual  expenditure  of  $5,000 
would  be  ample  for  this. 

The  commercial  statistics  are  the  same  as  those  to  be  found  iu  report 
on  Korth  Landing  Biver,  Virginia  and  North  Carolina,  for  this  fiscal  year, 
these  works  being  on  the  same  highly  important  inland  water-route. 

Corritaok  Sound,  Coapjok  Bay,  and  North  Bivec  Bar  are  in  the  ooUection  district 
of  Norfolk,  Va. 
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Money  statement 

July  1,  leae,  MDOUBt  available $1,500.00 

AnKmnt  appropriated  by  act  appioved  Aagaet  5, 1886 10, 000, 00 

11,  COO.  00 
JaW  1, 1887,  amount  expended  darin^^  fiacal  year,  excloaive  of 

UabUities  ontetanding  July  1, 1886 $1,695.52 

July  1, 1887,  oatstonding  liabilities 33.68 

1,729.20 

Jnly  1, 1887,  amount  aTailable 9^770.80 

{Amount  (estimated)  required  for  completion  of  existing  project 55, 122. 85 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1889    55, 122. 85 
Submitted  in  compliance  with  reqniremements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah9iraei  cfpronotaU  received  for  dredging  across  North  BiverBar,  North  CaroUnay  opened 
hf  Capl,  F,  A,  Himnan,  Corps  of  EngineerSy  at  Norfolk,  Va.,  October  22, 1886. 


I 


Va! 


of 


bidden. 


tegton,  B.C. 


>&8on,Kor- 


iCalc 
Adk.T'a. 


WaabiBCton,  X> 


Dstd  of  oommence- 
ment  and  oomple- 
tUmofwork. 


Commence  on  or  be- 
fore December  10, 
1880,  and  complete 
on  or  before  J  one 
80^1887. 

CMomenoe  work  on 
or  before  Febru- 
ary 1,  1887,  and 
oomplete  on  or  be- 
fore Jane  80, 1887. 

Commence  Deoem> 
ber  1,  1880,  and 
oomplete  by  Jnne 
80,1887. 


Xnmber  and  kind 
of  machines  to  be 
naed. 


One  or  more  dipper 
dredges. 


One  or  two  d^per 
dredges. 


One  dipper  dredge .. 


Capacity  (cnbio 
yards  per  day). 


300  each 


400  and  probably 
600  or  700. 


400  in  fdr  work- 
ing  weather. 


Price 

per  cubic 

yard. 


Otnta. 
14.75 


13.9 


*23 


mjf  tsaj  almnpa  are  eaaoonntered,  |0  per  hour  for  all  time  consumed  in  remoying  same. 
Cootraet  -vrith  James  Caler  &  Son. 


L7. 

IMPBOYEMENT  OF  BLACKWATEB  BIVEB.  VmaiNIA.. 

There  iprere  no  operations  during  the  fiscal  year  ending  June  30, 1887, 
there  beins  '^^  fonds  available. 
-  The  sank  of  $2,500  can  be  profitably  expended  in  the  fiscal  year  end- 
mi;  Jane  30, 1889.    It  is  proposed  to  apply  this  as  follows: 

BedredgiBg  two  bars  that  have  shoaled  slightly;  cntting  off  project- 
log  points  that  have  only  been  partially  cat  off,  and  removing  any  logs, 
snags,  etc,  that  may  be  fonnd. 

The  accompanying  commercial  statistics,  received  from  J.  H.  Bogart, 
esq^  saperintendent  of  the  Albemarle  Steam  Navigation  Company, 
tifaow  that  a  large  bnsiness  is  done  on  this  river.  Its  business  is  affected 
somewhat  by  two  other  competing  rentes ;  i.  e.,  the  Albemarle  and 
Chesapeake  Canal  and  the  Norfolk  Sonthem  Bailroad.  However,  there 
appears  to  be  enoagh  for  all  in  this  important  section  of  the  country. 


i 
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The  small  amount  required  to  complete  tbis  improvement  would  be  of 
great  benefit  to  the  community  near  it  and  of  considerable  advantage  to 
#    commerce. 

This  river  is  in  the  oollection  district  of  Norfolk,  Va. 

Money  statement. 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1689    ft2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Business  delivered  to  and  from  points  on  Blackwater  and  Meherrin  rivers  by  Albemarle 
Steam  Navigation  Company  from  July  1,  18H6,  to  July  1,  1887. 

South : 

Merchandise pounds..  12,214,7i:<7 

Gnano do....  2,946,863 

North : 

Merchandise do 3,474,289 

Cotton bales..  7,981 

Peanuts bags..  12,257 

Rice J pounds..  172,718 

l>uck packages..  5,054 

Fresh  fish : 

Boxes 1,554 

Half  boxes 2J5 

Salt  fish: 

Barrels .*. 3,688 

Half  barrels • 2,448 

J.  H.  BOGART, 

Superintendent  Albemarle  Steam  Navigation  Company, 


Capt.  F.  A.  HiNMAK, 

Corps  of  Engineers^  U.  S.  A, 


L8. 

IMPROVEMENT  OF  NOTTOWAY  RIVER,  VIRGINIA. 

There  were  no  operations  daring  the  fiscal  year  ending  June  30, 1887. 
It  was  deemed  inexpedient  to  resume  them,  the  fands  available  being 
insufficient. 

Ko  reliable  commercial  statistics  are  available.  There  is  but  little 
traffic  over  the  river. 

The  proposed  improvement  should  not  be  completed,  as  commerce, 
both  present  and  prospective,  does  not  demand  it;  therefore  no  farther 
appropriation  is  asked  for  this  work. 

This  river  is  in  the  collection  district  of  Norfolk,  Va. 

Money  statement 

Jnly  1,  1886,  amount  available f246.  XG 

July  1, 1887.  amount  available 1 2461  16 


APPENDIX   L — REPORT   OF   CAPTAIN   IlINMAN.  989 

Lr  9. 
IMPROVEMENT  OF  MEHERRIN  RIVER,  NORTH  CAROLINA. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1887. 
It  was  deemed  inexpedient  to  resume  them,  the  funds  available  being 
insufficient  to  do  necessary  dredging. 

The  improvement  of  this  river  has  consisted  solely  in  removing  logs, 
snags,  and  such  like  obstrnctiohs.  No  permanent  benefit  has  been  de- 
rive<i  therefrom,  as  other  similar  obstructions  are  permitted  to  sink 
therein  and  endanger  navigation.  If  this  evil  could  be  checked  by 
proper  legislation  a  great  improvement  could  be  made  and  commerce 
benefited  considerably 

The  sum  of  $7,500  can  be  profitably  expended  in  the  fiscal  year  end- 
ing June  30,  1S89.  It  is  proposed  to'  apply  this  to  dredging  and  the 
removal  of  obstructions  like  those  above  that  will  continue  to  form. 

A  portion  of  the  commercial  statistics  will  be  found  in  report  for  this 
fiscal  year  on  the  Blackwater  Biver,  Virginia.  There  are  more,  as  other 
lines  of  boats  ply  here,  but  they  could  not  be  obtained. 

This  rlTer  U  in  the  coUection  district  of  Norfolk,  Va. 

Money  statement 

Joly  1, 1886,  amonnt  availahle $415.47 

Jnljl,  1887,  amonnt  available 415.47 

{Amoant  (est imat-ed)  required  for  completion  of  existing  project 7, 500. 00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  enaing  Jnne  30, 1889  7, 500. 00 
Sobmitted  in  compliance  with  reqairemeots  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


L  10. 

IMPROVEMENT  OF  EDENTON  BAY,  NORTH  CAROLINA. 

There  were  uo  operations  during  the  year^'hone  being  required.  The 
funds  available  will  be  held  for  contingencies.  The  balance  of  the  esti- 
mate required  for  the  completion  of  the  adopted  project  is  $6,000,  but 
DO  further  appropriation  is  asked  for  at  present,  as  Eden  ton  has  a  har- 
bor amply  sufficient  for  all  the  present  wants  of  navigation  and  com- 
merce, which,  so  far  as  can  be  forecast,  will  suffice  for  some  time  to 
come.  It  is  probable  that  dredging  will  be  required  at  long  intervals, 
as  the  bay  has  a  tendency  to  silt  slowly. 

The  commercial  statistics  received  from  Col.  H.  G.  Hudgins,  general 
freight  and  passenger  agent  of  the  Norfolk  Southern  Eailroad,  are  ap- 
pended hereto.  There  are  more  of  minor  importance,  but  they  could 
not  be  obtained. 

In  1879  the  total  tonnage  was  about  150,000  (see  page  698,  Report  of 
the  Chief  of  Engineers,  1879).  That  for  the  past  fiscal  year  is  66,455, 575. 
This  enormous  increase  can  be  largely  attributed  to  the  grand  improve- 
ment made  in  this  harbor.  The  work  done  by  the  Government  has 
doubtless  helped  to  materially  lower  the  rates  of  freight  of  competing 
lines — for  instance,  see  statement  of  Franklin  Weld,  esq.,  president  Al- 
bemarle and  Chesapeake  Canal  (a  competing  line),  under  report  for 
tiii«  fiscal  year  for  North  Landing  Biver,  Virginia  and  North  Carolina. 

Edentoo  in  in  the  collection  district  of  Albemarle,  N.  C, 
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Money  statement 

July  1, 1886,  amoant  avAilable $447.41 

Amount  appropriated  by  aot  approved  Angost  5,  1886 2,000.00 

July  1,  1887,  amount  available 2,447.41 

'  Amount  (estimated)  required  for  completion  of  eziati ntt  prqj eot 6, 000. 00 

Amount  that  can  beprontabl^  expended  i  n  fisoalvear  encuuff  June  30, 1889      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ckmmercial  staiisHcs  for  Edenton  Bay,  North  Carolina,  from  June  30, 1886,  (•  June  30 

1887. 


ArUdM. 


Lamber feet 

Shinglee 

SUves 

MiUlogs feet 

Ballroadiies 

Track pAokagea 

Rioe bmhels 

Cotton bales 

PeanatB baahels 

FisbfAreah paokagea 


QaaDtity. 

1, 656, 612 

932,400 

32,734 

2,122,251 

57,067 

14,205 

2,604 

11,375 

21, 316 

7,274 

Artidea. 


Flab,  aalt paokages 

Cattle 

Poultry paokagea 

Eflcgs do.. 

KelonB 

Barrelheads 

Hifloellaneoas  iVelgbt — packages 

Cooper  logs cords 

Juniper  logs do.. 


QnaaUty. 


4,313 

87 

130 

1,229 

9,ooa 

48,600 
8,346 

i,seo 

470 


North  bound 

South  bound 

Total.... 

e 


Tonnage. 


Pound*. 
47.474,824 
18,980,751 


66,465»675 


9.312 
7,494 


16,806 


Lr  II. 


REMOVINO  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERINa 

NAVIGATION. 

By  the  hire  of  labor,  tj^e  ase  of  a  hired  diving  outfit,  a  Govemment 
plant,  and  the  purchase  of  materials  in  open  market,  t^e  wreck  of  the 
steamer  Concordj  referred  to  in  my  last  annual  report,  was  removed, 
under  my  personal  supervision,  in  six  working  days,  between  May  IS 
and  29, 1887. 

The  Concord  was  a  wooden  vessel,  118  by  22  by  8  feet,  and  was  loaded, 
with  cotton  on  February  20, 1886,  when  she  burnt  and  sunk  in  Pamlico 
feiver,  just  below  Washington,  K  0. 

The  wreck  thereof  was  duly  advertised  under  the  law,  but  was  after- 
ward libeled  in  the  United  States  District  Court  and  sold  at  a  Unitecl 
States  marshal's  sale  to  certain  parties  in  Washington,  N.  0.,  who  prona.^ 
ised  to  remove  all  of  it.  However,  after  removing  the  valuable  portiou^ 
thereof  they  abandoned  the  balance,  which  caused  delay  in  getting  it^ 
out. 

The  wreck  lay  on  a  hard  bottom  in  8  feet  of  water,  with  about  4  feet: 
of  water  and  considerable  mud  over  it,  forming  a  very  dangerous  ol>^ 
struction  to  navigation.  By  means  of  a  water-jet,  holes  were  mad.^ 
under  the  bottom  for  the  reception  of  explosives.  Sixty  pounds  of  d.v- 
namite  (60  per  cent,  nitro-glycerine)  and  250  pounds  of  triple  F  powdt^K 
were^roperly  divided  and  fired  by  electncity  under  and  about  it.     Tli^ 
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latter  was  sealed  in  jngs.  Seventeen  shots  La  all  were  fired  separately. 
A  steam  bolster  raised  the  pieces,  which  were  either  placed  thereon  or 
fflnng  thereto,  and  then  towed  to  an  onC-of-the-way  place  and  dumped. 
Afterwards  an  inch  and  a  half  round  iron  rod  35  feet  long  was'  suspended 
S  feet  under  the  bow  of  the  hoister  and  the  whole  area  formerly  occu- 
pied by  the  wreck  carefuUy  swept  over  with  it  to  remove  all  fragments. 
It  was  thus  ascertained  that  the  wreck  bail  ceased  to  be  an  obstruction 
to  navigation. 

Circumstances  were  necessarily  such  that  the  wVeck  was  removed 
fifteen  months  after  it  had  sunk  and  a  year  after  my  estimate  of  $500 
was  made  for  its  removsd.  In  this  time  it  had  silted  and  changed  so 
that  it  was  more  difficult  and  costly  to  remove  it ;  consequently  the  es- 
timate was  exceeded,  the  cost  of  removing  it  being  $686.72. 


L  12. 
PRELDflNABT  EXAMINATION  OF  ALLIGATOR  RIVER,  NORTH  CAROLINA. 

United  States  Engineer  Office, 

Norfolk^  Va.,  Xovemher  24, 1886. 

General  :  I  have  the  honor  to  render  the  following  report  on  my 
personal  preliminary  examination  of  Alligator  Biver,  North  Carolina, 
Dade  between  the  16th  and  20th  instant,  pursuant  to  the  provisions  of 
section  6  of  the  river  and  harl)or  act  of  Augtist  5  last,  and  your  instruc- 
tions of  the  2dth  ultimo. 

Capt.  James  Mercur,  Corps  of  Engineers,  now  professor  of  engineer- 
iogat  West  Point,  examined  this  river  four  years  ago.  His  full  report 
thereon  is  inserted  herein,  immediately  below : 

Untted  States  Engineer  Office, 

Norfolk,  Va„  January  27, 1883. 

General  :  I  have  the  honor  1o  Babmit  the  foUowlDg  report  of  a  preliminary  exam- 
ioation  of  Alligator  Biyer,  North  Carolina,  made  between  November  3  and  9, 1882, 
ID  accordance  with  directions  contained  in  yonr  letters  of  August  11,  and  September 
«7, 1882. 

Through  the  coorteey  of  Mr.  Marshall  Parks,  president  of  the  Albemarle  and  Ches- 
apeake Canal  Company,  who  was  about  to  visit  Fairfield,  I  was  invited  to  accompany 
hui  upon  the  canal  company's  steamboat,  which  ^ave  me  an  opportunity  for  a  much 
better  examination  than  would  have  been  otherwise  practicable. 

Alli<pitor  River  rises  in  the  swamps  of  Hyde  County,  N.  C,  and  empties  into  Albe- 
ourle  Sound  near  its  eastern  extremity.  Its  total  length  is  probably  50  miles.  It  is 
navigable  by  vessels  drawing  not  more  than  6  feet  fur  20  miles  from  its  mouth,  and 
for  th<»se  drawing  not  more  iSjui  6  feet  up  to  the  mouth  of  the  Fairfield  Canal,  about 
hi  miles  farther. 

The  land  throoghont  its  entire  Jength  is  low  and  swampy,  there  being  no  towns 
aod  only  foar  or  five  landings  upon  the  river. 

From  th  e  head  of  navigation  the  Fairfield  Canal  Company  have  a  canal  about  5 
miles  long,  30  feet  wide,  and  6  feet  deep,  without  locks,  running  to  Fairfield,  the  only 
town  whose  commerce  is  carried  over  tne  river. 

Fairfield  is  situated  on  the  banks  of  Mattamuskeet  Lake,  and  is  a  town  of  225  voters, 
or  probably  1,200  inhabitants.  The  fanning  lands  around  the  lake  are  very  good  and 
produce  lar^e  crops  of  com,  rice,  sweet  and  Irish  potatoes,  and  other  vegetables. 

Aboat  10i%000  to  125,000  boshels  of  eom  and  a  small  quantity  of  rice  are  exported 
tonnally,  and  general  merchandise  is  imported  to  supply  the  town  and  surrounding 
eoontry,  there  being  enongh  bosineas  carried  on  to  support  twelve  country  stores. 
One  steamboat  runs  regnlarly  from  Fairfield  to  Elizabeth  City,  N.  C,  making  two 
tmuid  tiipa  a  week,  and  touching  at  the  other  landings  on  the  river,  connecting  at 
Elicabeth  City  with  the  Elizabeth  Cit^  and  Norfolk  Raiboad. 

The  Fairfield  Canal  Company  is  an  incorporated  company,  and  collects  tolls  upon 
^o^U  and  freights  passing  over  the  canal. 

The  lower  20  miles  of  Alligator  Eiver  is  straight  and  broad,  with  good  depth  of 
water,  bat  has  a  wreck  and  one  or  two  bad  snags  near  the  channel.  The  next  ^miles, 
fcoeeeding  upwards,  i*  ^v  butween  Newport  News  and  Cherry  Ridge,  is  crooked,  but 
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of  good  width  and  depth,  but  also  contains  a  few  snags  near  the  channel.  From 
Cherry  Ridge  to  the  mouth  of  the  Fairfield  Canal,  about  10  miles,  the  river  becomes 
very  nanow,  and  its  crooks  and  bends  are  hardly  to  be  described.  It«  dopth^  how- 
ever, in  the  narrow  and  crooked  part  is  great,  seldom  less  than  18  feet  close  to  the 
apparent  banks.  9 

The  actual  banks  of  the  narrow  part  of  the  river  are  not  determinable  by  any  ordi- 
nary meaDS,  as  the  visible  margin  of  the  river  is  made  up  of  a  dense  growth  of  canes 
aod  grass  with  some  small  trees,  which,  while  in  some  parts  they  may  send  their  roots 
down  to  solid  ground,  in  others  are  afloat.  This  is  shown  by  points  being  cut  off  by 
the  steamers  and  floating  down  the  river  as  islands  until  they  lodge  in  some  other 
place,  and  the  roots  make  them  fast  again  in  a  new  locality.  One  of  these  islands, 
carrying  a  small  cypress  tree  about  10  feet  high,  together  with  grass  and  canes,  was 
floating  in  the  river  when  I  passed  up,  and  had  floated  dowif  stream  about  one-fonrth 
of  a  mile  before  my  rctarn,  the  motion  being  principally  due  to  wind,  as  there  is  a 
very  slight  current  in  the  river. 

The  removal  of  the  snags  and  wreck  in  the  lower  river  and  straightening  the  npper 
river  are  the  only  improvements  which  are  considered  necessary  by  those  interested 
in  the  river. 

The  removal  of  the  wreck  and  snags  would  not  be  difficult  or  expensive,  but  the 
straightening  of  the  upper  river  would  be  probably  quite  a  costly  operation.  No  es- 
timate of  the  cost  of  this  work  could  be  made  without  a  full  survey,  which  would^ 
owing  to  the  character  of  the  river  and  banks,  cost  about  $1,500. 

The  pilots  say  there  are  ninety-eight  crooks  in  one  direction  and  ninety-nine  in  th& 
other;  around  many  of  these  it  is  necessary  to  push  a  steamboat,  75  to  100  feet  long,, 
with  poles.  One  of  these  bends  was  cut  oft  saveral  years  ago  by  sawing  throagh  the 
canes,  roots,  etc.,  and  floating  the  piece  cut  out,  which  was  about  40  by  60  feet,  iuto- 
the  old  channel.  This  cut  remains  open,  while  the  old  channel  is  closed  by  material 
which  has  floated  in  and  grown  fast. 

The  navigation  of  this  part  of  the  river  is  tedious  and  difficult,  owing  to  these 
short  bends,  but  is  entirely  safe,  as  the  river  is  deep,  ttee  from  snags  and  stumps,  and 
the  banks  are  of  such  a  character  that  a  boat  can  not  get  ashore. 

Should  the  upper  river  be  straightened  it  would  shorten  the  time  from  Fairfield  to 
Elizabeth  City  or  other  ports  about  two  hours  for  the  boats  which  can  now  run  on 
the  river,  and  would  admit  larger  boats  to  reach  Fairfield.  This  would  be  a  con- 
venience to  the  inhabitants  of  Hyde  County,  and  would  invite  competition  and  re- 
duce freights,  and  would  probably  encourage  somewhat  greater  variety  and  increase 
in  production  in  the  country.  The  amount  of  this  probable  increase,  however,  is  not 
such  as  in  my  judgment  would  cause  this  river  to  be  considered  worthy  of  improvement 
and  the  work  a  public  necessity. 

Very  respectfully,  your  obedient  servant, 

Jas.  Mebcur, 

Brig.  Gen.  H.  G.  Wright,  Captain  of  Engineers, 

Chief  of  Engineers^  U,  S,  A, 

Captain  Mercur's  description  of  the  river  is  of  course  very  correct. 
My  object  in  going  over  it  was  to  note  any  changes  that  might  have 
occurred  since. 

At  Fairfield  I  found  among  the  records  of  the  Fairfield  Canal  and 
Turnpike  Company  a  tracing  of  a  Coast  Survey  map  of  a  reconnaissanco 
of  the  upper  part  of  the  river  made  in  1876.    Mr.  S.  B.  Sadler,  collector^ 
of  said  canal,  very  kindly  loaned  this  to  me.    I  have  caused  the  accom- 
panying map  to  be  traced  therefrom,  making  the  curves  in  black  in^ 
stead  of  in  colors,  in  case  it  be  published,  and  noting  the  miles  thereon. 
I  also  transmit  herewith  a  Coast  Survey  map  of  the  balance  of  the  river^ 
These  two  comprise  the  whole  river,  4*J  miles  in  length,  below  the  Fair- 
field Canal.    (I  shall  call  this  the  canal  hereafter  in  referring  to  it 
herein.)    Above  the  mouth  of  the  canal  nothing  is  desired  on  the  river  , 
it  being  very  insignificant,  so  far  as  navigation  is  concerned. 

I  passed  over  the  river  on  the  mail  steamer  Martha.  E.  DicJcermctj^^ 
which  is  operated  by  the  Norfolk  Southern  Railroad  Company. 
•  ••••*.• 

She  makes  two  round  trips  per  week  to  Elizabeth  City,  K  C,  carry! ti^ 
the  mails.  The  only  other  vessel  that  runs  to  Fairfield  is  the  schoon^] 
Lena^  that  can  carry  2,000  bushels  of  corn. 

Fairfield  is  a  hamlet,  not  far  from  Mattamuskeet  Lake.  It  is  at  tili^ 
Jiejul  of  the  canal,  and  about  4  miles  from  the  rivert    Between  the  ca^xia* 
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Jod  EilkenDjy  about  10  miles,  there  are  no  landiDfs^s  on  the  river,  save 
ooe  at  a  ditch  3  miles  below,  where  there  is  a  small  house  for  the  recep- 
tioo  of  com  broui^ht  over  the  ditch  in  pole-boats.  The  improvement  of 
Ibis  particular  portion  is  about  all  that  is  asked  for  by  those  interested 
:d  the  river. 

The  depth  is  ample,  the  banks  bold  and  yielding,  in  a  measure.  There 
is  DO  leaning  timber;  no  snags  to  speak  of,  only  a  few  logs ;  and  were 
|be  stream  straight  the  width  would  be  sufficient.  All  that  is  desired 
t»  to  make  cut  offs  through  material  the  greater  part,  if  not  all,  of 
Thich  may  well  be  termed  quasi-ratlts  of  reeds,  etc.,  grown  together. 
It  is  a  question  how  well  a  dreilge-bank  would  stand.  The  river  is  in 
iQch  better  condition  than  the  canal.  The  latter  and  the  upper  part 
vf  the  former  are  mere  drains,  having  side  drains  leading  into  them. 
the  rise  and  fall  of  the  water  therein  is  due  mostly  to  the  winds,  and, 
•/course,  to  rain.  It  is  not  known  that  any  levels  have  ever  been  run, 
jQt  it  is  quite  probable  that  cut-offs  would  draw  down  the  canal,  which 
i  DOW  too  shallow,  and  it  is  understood  that  owing  to  quicksand  it 
roold  be  expensive  to  deepen  it.  It  was  noticed  that  a  dredge  had  been 
*\iere  at  work  lately.  It  would  not  injure  navigation  in  the  river,  how- 
ever, to  draw  down  its  level  a. little. 

The  canal  company  is  said  to  have  paid  several  small  dividends  since 
die  war,  but  the  most  of  its  revenue  is  spent  on  the  canal.  Its  toll  on 
corn  ia  2  cents  a  bushel. 

It  is  a  fact  that  this  part  of  the  country  has  been  largely  reclaimed 
ttd  improved  during  the  past  few  years.  Last  year  Mattamuskeet 
Uke,  20  miles  long,  6  miles  wide,  and  5  feet  dee[),  was  drawn  down  3 
'^t  by  digging  a  drainage  canal  3^  miles  in  length  to  Wysocking  Bay, 
u  arm  of  Pamlico  Bound,  and  now  another  important  canal  is  ap- 
inoaching  completion,  as  stated  by  Colonel  Carter. 

Atteniion  is  invited  to  the  accompanying  communications  of  CoL 
WiHiaiD  S.  Carter,  president  Fairfield  Canal  and  Turu)»ike  Company, 
umI  M.  K.  King,  esq.,  general  manager  Norfolk  Southern  Railroad  Com- 
Pftoy,  dated  the  16th  and  20th  ultimo,  respectively.    •    •    •    Also  to 
:» statement  of  th^  Fairfield  Canal  traffic  for  the  last  four  fiscal  years, 
varnished  by  Mr.  Sadler. 
It  is  thought  that  the  '^  present  and  prospective  demands  of  com- 
merce'' are  fully  met  now,  so  far  as  the  river  is  concerned.     When  the 
«ner8  of  the  canal,  the  objective  point,  shall  have  made  the  naviga- 
tion thereof  as  good  as,  or  better,  than  that  on  the  river  approach 
aoieto,  then  it  will  be  time  for  the  Government  to  improve  the  latter, 
ivovid^  the  trade  seeking  it  shall  justify  any  improvement. 
In  view  of  the  foregoing,  I  have  to  report  that  Alligator  River,  North 
•troliDa,  is  not  ^*  worthy  of  improvement." 

Ver>'  respectfully,  your  obedient  servant, 

F.  A.  HiNMAN, 

Captain  of  Engineers. 
I'o  the  CnisF  of  Engineers,  U.  S.  A. 

(Through  Lieut.  Col.  William  P.  Craighill, 

Corps  of  Engineers,  U.  S.  A.) 

(First  indoraement.] 

United  States  Engineer  Office, 

Baltimore^  Md,^  November  26,  1886. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
/  have  no  pergonal  knowledge  of  this  stream,  but,  from  the  evidence 
H6re  me,  conclude  that  under  existing  circumstances  the  improvement 
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af  Alligator  Biver  shonld  not  be  aadertaken  by  the  tTnited  States  at 
this  time. 

Wm.  p.  Cbaighill, 
Lieut  OoL  of  Engineers. 


LETTER  OF    M.   E.   EINQ,   GENERAL    MANAGER    NORFOLK    SOUTHERN    RAILROAD  COM- 
PANY. ' 

r 

Norfolk  Southern  Railroad  Company, 
General  Manager's  Office, 

Norfolk,  Fa.,  October  20,  1886. 

Dear  Sir  :  Replying  to  your  request  for  information  about  the  Alligator  River,  I 
inclose  a  statement  of  the  traffic  through  the  Fairfield  Canal  for  the  year  ending  Aa- 
ffust  31,  iast,  and  of  the  president  of  the  Canal  Company,  Col.  William  8.  Carter, 
descriptive  of  the  locality  in  the  vicinity  of  the  head  of  the  river;  also  of  the  traffic 
in  and  out  of  the  Alligi^tor  River  carried  by  this  company's  steamer,  running  between 
Elizabeth  City  and  Fairfield. 

The  views  expressed  by  Colonel  Carter  may  be  received  with  t^ntire  confidence  in 
the  representation  be  makes  about  the  Alligator  River.  He  is  qualified  by  the  resi- 
dence of  a  lifetime  in  Hyde  County,  and  by  the  observation  of  travel,  to  speak  intel- 
ligently upon  the  subject  about  which  he  writes.  I  concur  with  him  in  believing 
that  the  Government  would  be  justified  in  expending  up  to  $10,000  in  the  improve- 
ment of  the  Alligator  River.  It  is  a  mail  route  of  increasing  importance  and  it  is  the 
outlet  for  the  principal  part  of  several  counties  which  will  produce  very  largely  of 
natural  and  cultivated  products. 
Very  truly  yours, 

M.  K.  King, 
General  Managtr, 
Capt.  P.  A.  HiNMAN, 

Corps  of  EngineerSy  U.S.  A, 


LETTER  of  COLONEL  WILLIAM  8.   CARTER,  PRESIDENT  VAIlUriELD  CANAL  AND  TURK- 
pike  company. 

Office  of  the  Fairfield  Canal  and  Turnpike  Company, 

Fairfield,  N.  C,  October  16, 1886. 

Dear  Sir  :  Yours  of  the  I2th  instant,  covering  report  of  Captain  Mercnr,  came  to 
hand  by  last  steamer.  I  send  you  a  statement  showing  the  trade  of  this  canal  the 
past  year;  and  while  this  statement  is  correct,  it  does  not  show  or  really  convey  u 
correct  idea  of  the  amount  of  work  we  usually  do.  Owing  to  excessive  rains  last  ye*r, 
the  crops  wore  shortened  more  than  one-half.  The  present  year  we  shall  ship  froTn 
100,000  to  125,000  bushels  com,  between  15,000  and  20,000  bushels  rice,  about  12,000 
bushels  oats,  and  other  things  in  proportion.  This  is  no  guess  work,  as  the  crops  arc 
matured  and  a  part, of  them  honsed.  The  people  having  something  to  trade  with,  tbc 
importation  of  merchandise  will  be  nearly,  if  not  quite,  doubled.  The  registered  vote 
of  Fairfield  is  201,  showing  a  population  of  about  1,500.  The  depth  of  water  in  tli< 
Fairfield  Canal  at  mean  tide,  by  actual  measurement,  is  a  little  over  7  feet,  and  is  safely 
navigable  for  vessels  drawing  GJfeet. .  I  do  not  know  to  what  extent  Captain  Mercui 
proposed  to  straighten  Alligator  River,  but  in  my  opinion  $3,000»  judiciously  ari< 
economically  expended,  would  make  all  the  improvement  that  would  be  required  ox 
the  upper  part,  i.  e.,  Cherry  Ridge  Landing  to  Fairfield  Canal.  The  State,  with  its  con 
vict  force,  is  about  completing  a  large  canal  from  Alligator  Lake,  in  Tyrrell  County 
to  Rutman's  Creek,  in  Hyde  Couuty.  This  canal  will  cut  off  the  press  of  water  fron 
all  this  section,  which  has  heretofore  destroyed  the  crops,  and  will,  it  is  thought,  reu 
der  thousands  of  acres  of  land  valuable  that  heretofore  has  been  regarded  as  worth 
less. 

With  the  highest  respect  for  Captain  Mercur  and  his  superior  skill  in  these  matters 
I  think  that  our  people  think  that  the  Government  can  well  afford  to  expend  the  amst' 
amount  necessary  to  the  improvement  of  this  river. 
Very  resx^eotfuUy,  yours, 

Wm.  S.  Carter, 

•  PreHdew^u 

M.  K.  King, 

General  Manager, 
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Siakm^ntof  ffrain,  merchandiBe^  passengerSf  etc,  carried  over  the  Fairfield  Canal  from  Sep' 

Umbtr  1,  IbJ^,  to  September  1, 1886. 


Articles. 


Bread barrels.. 

Be«f  and  pork*. ,do  — 

Flour do — 

M'^sMca * do — 

t'iikr  aod  whisky do  — 

Sugar i do 

Oil...  ... — do — 

/..'meund  cvmont  .1 do  — 

C«ffec bags.. 

:yt do  .. 

HatAaodahoea boxes.. 

Soap do 

Tdbocco do 

I>ry  goods... cubic  fest.. 

^'aUa kegs.. 

Ml ••• crater.. 

Coal tons.. 


Qnantiij. 


80 
88 

456 

28 
27 
53 
41 
68 
6*i 
81 
82 
74 
120 
059 
57 
67 
40 


Articles. 


Lumber feet.. 

Bricks 

Juniper  ifosts 

nngfficsand  horses 

Cnttle 

8he4-p 

Potatoes barrels. . 

nay bales.. 

Com bushels.. 

Vem% do.... 

Oats do.... 

Rice do.... 

Wheat do.... 

£ff«s doxen.. 

Chickeus 

Small  boxes 

PasHengers 


Quantity. 


00,206 

21,400 

537 

28 

62 

52 

210 

18 

44.004 

1.538 

11, 180 

2,095 

182 

6,010 

2,243 

1.402 

865 

^tttemcnt — Packagee,  ttc,,  transported  over  Sor/olk  Southern  Railroad  from  Alligator 

Bivtr^from  September  1,  Ic^,  to  September  1, 1886. 


Articles. 


Cora bushels. 

WTieat do  .. 

<^iU do... 

Pease do... 

Tmok paokages. 

Cattle number. 

Dogs .' do... 

^k^ep do... 


QuKUtity. 


29.705 

84 

4,002 

200 

1,544 

220 

6<) 

111 


Articles. 


Poultry number. 

Eggs packages. 

Fresh  fl^ bases. 

Siltfliih      do... 

Merchandise parksges. 

Hice buahtfls. 

Cotton bales. 

Shingles number 


Quantity. 


395 

817 

201 

108 

1,058 

8,030 

177 

17,800 


! 


TONNAGE  FOIt  8AMK  PEBIOD. 

^wtWMHUMl 2,807,729 

>«ntb*boand 1,072;  904 

Kamber  passengers  carried  to  and  from  all  points  on  Alligator  River  during  the 
year  ending  December  31.  1865,  was  84*i. 

Norfolk  Southern  Railroad  Company, 

Norfolk,  Va.,  October  19,  1886. 


L  13. 
PRELIMINARY  EXAMINATION  OF  NANSEMOND  RIVER,  VIRGINIA. 

United  States  Engineer  Office, 

Norfolk^  Va.y  November  23, 1886. 

CtBNEB AL. :  lu  accordance  with  the  provisions  of  section  6  of  the  river 
«»d  harbor  act  of  August  6  last,  and  your  letter  of  the  28th  ultimo,  I 
^ve  the  honor  to  report,  as  under,  on  the  "  preliminary  examination  "  of 
^ansemoDd  Kiver,  Virginia,  made  by  me  on  the  9th  instant,  from  the  Old 
^minion  Steamship  Company's  steamer  Pamlico.  The  commander 
'fereof,  Captain  Swift,  afforded  me  every  facility  for  making  the  exam- 
^tion. 

This  river  lies  wholly  in  Nansemond  County,  Va.,  and  drains  a  por- 
^D  of  the  Dismal  Swamp.  It  flows  north  firom  Suffolk  and  empties 
^0  the  James  Kiver  20  miles  below,  and  opposite  Newport  News. 
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Vessels  drawing  from  9J  to  11  feet,  dependiDg  oq  tbe  tide,  can  reach 
»*Suffolk.  the  only  place  of  importance  on  the  river.  There  are  fourteen 
landings  along  it. 

Its  three  principal  affluents  are:  (1)  Shingle  Creek,  half  a  mile  below 
Suffolk,  on  the  easterly  side :  (2)  Burnett's  Mill  Creek,  3 J  miles  below 
Suffolk,  on  the  same  side,  and  (3)  Western  Branch,  7  miles  from  Suffolk 
on  the  other  side.  Large  quantities  of  lumber,  shingles  and.  wcod  are 
shipped  over  these.  It  is  understood  that  Bennett's  Creek,  another 
affluent,  15  miles  below  Suffolk,  on  the  easterly  side,  would  be  uavi- 
gable  for  a  distance  of  7  miles  for  large  vessels,  were  the  bar  at  its 
mouth  removed.    Valuable  truck  farms  are  said  to  bordef  it. 

This  stream  was  surveyed  and  a  map  of  same  made,  fVom  Suffolk  down 
for  a  distance  of  about  15  miles,  in  November,  1871,  by  William  Popp, 
•assistant  engineer,  under  the  direction  of  Major  (now  lieutenautcolonel) 
William  P.  Craighill,  Corps  of  Engineers,  and  later,  in  1874,  the  whole 
>river  below  Suffolk  was  surveyed  by  the  Coast  Survey.  A  "  blue  print" 
K)f  the  map  of  the  latter  is  transmitted  herewith,  on  which  I  have  marked 
"distances  from  point  to  point,  dikes,  etc. 

The  only  bridge  over  the  river  is  the  iron  pivot  drawbridge,  with  two 
openings  at  Suffolk.  The  head  of  navigation  is  about  half  a  mile  above 
this. 

The  river  is  very  tortuous  from  Suffolk  to  Western  Branch,  there 
being  about  a  dozen  bends  in  its  course;  the  distance  by  river  is  7 
miles,  and  in  a  straight  line  but  3^  miles,  or  about  half  the  former  dis- 
tance.   The  Pamlico^  145  feet  long,  had  no  trouble  in  rounding  the  bends, 
but  could  turn  around  at  only  one  place  at  Suffolk,  and  then  with  gi-eat 
difficulty,  the  turning- basin  being  quite  inadequate  for  the  purpose. 
This  part  of  tbe  river  is  bordered  by  extensive  marshes  on  the  convex 
side,  and  steep  bluffs  on  the  concave  side  from  20  to  50  feet  high.    The 
marshes  are  about  at  the  level  of  high  water.    The  width  of  the  fore- 
going is  from  140  feet  at  Suffolk  to  400  feet  at;  Western  Branch,  where 
it  ceases  to  be  a  mere  drain  in  appearance,  and  suddenly  expands  into 
a  fine  river  over  half  a  mile  in  width.     However,  the  widtli  from  here 
down  is  by  no  means  uniform,  as  it  contracts  and  exjmnds  at  various 
points  in  its  course  from  2,100  feet  to  10,000  feet.    The  wide  places  con 
tain  flats  along  the  deep  channel  that  have   been  planted  with  oysters. 
The  banks  are  high,  and  the  adjacent  hind  is  dotted  with  fine  truck 
farms.    There  are  no  great  freshets  on  the  river.    The  range  of  the  tide 
is  about  4  ieet. 

From  1873  to  1878,  inclusive,  Congress  appropriated  an  ai-gregate  ot 
$37,000  to  improve  this  river.  All  of  this  has  been  expended  thereon, 
under  the  direction  of  the  Engineer  Dei)artment,  as  set  forth  ia  the 
Reports  of  the  Chief  of  Engineers,  1872  to  1880,  inclusive,  from  which 
I  freely  quote  herein.  Work  was  commenced  in  July,  >873,  and  that 
done  since  consisted  in  removing  wrecks,  two  war  blockades  of  piles, 
etc.,  snags,  and  such  like  obstructions,  dredging  in  the  vicinity  of  Suf- 
folk and  at  Western  Branch  Bar,  and  building  several  regulating  and 
retaining  dikes  at  the  mouth  of  Western  Bi-anch,  aggregating  about 
3,500  feet  in  length.  No  work  has  been  done  on  this  river  since  April, 
1880. 

I  tasted  the  water  at  Western  Branch  and  found  it  quite  salt.  It  is 
infested  with  teredo  in  warm  weather.  As  the  dikes  were  built  of 
timber  or  mattresses,  the  teredo  destroyed  a  large  portion  of  them  iu  a 
few  years,  and  as  they  were  repaired  similarly  they  are  now  iu  a  dilapi- 
dated state  from  the  same  cause,  and  should  be  replaced  with  dikes  of 
durability  to  restore  the  channel  to  its  former  improved  condition.     So 


APPENDIX    L — ^REPORT    OF   CAPTAIN    HINMAN.  997 

far  as  tbe  '^ikes  are  concerned,  this  is  now  but  little  better  than  when  in 
]t8  natural  ^tate.  It  is  quite  free  from  obstructions,  such  as  wrecks, 
Bnags,  etc.  At  the  upper  end  a  number  of  sunken  logs  endanger  ves- 
sels, and  the  dredged  channel  has  deteriorated  some. 

The  following  communications  bearing  on  this  subject  are  transmitted 
herewith : 

Letters  of  Hon.  E.  £.  Holland,  mayor  of  Suffolk,  dated  October  28  and  Kovember 
16, 1886,  respectively. 
Copy  of  the  reeolntions  of  the  council  of  Suffolk,  passed  on  October  26,  1886. 
Letter  of  John  H.  Wright,  esq.,  dated  October  25,  1886. 
Letter  of  W.  M.  Whaley,  esq.,  dated  Noyember  12, 1686. 
Letter  of  R.  H.  Thompson,  esq.,  dated  November  13, 1886. 
Petition  signed  b}'  forty-eight  different  parties,  not  dated. 

The  "  Sketch  Book  of  Suffolk,  Va.,  its  People  and  its  Trade,"  sent  by 
Mayor  Holland,  is  omitted.  It  contains  144  pages  of  data,  advertise- 
ments, etc.,  usually  found  in  such  works,  and  shows  that  although  Suf- 
folk is  a  very  old  place,  she  is  growing  fast,  and  will  doubtless  continue 
to  improve  in  many  ways.  Her  ^'  present  and  prospective  demands  of 
commerce  "  are  large,  the  lumber  interests  alone  being  immense. 

It  is  very  evident  from  the  foregoing  that  this  river  is  "  worthy  of 
improvement"  for  purposes  of  navigation,  and  I  so  report.    In  fact,- 
anything  done  to  it  now  would  be  in  the  nature  of  '^  continuing  the  im- 
provement," or  maintaining  what  has  already  been  done  by  the  Govern- 
ment. 

The  channel  is  deemed  perfectly  satisfactory  up  to  a  point  15  miles 
below  Suffolk,  being  at  least  18  feet  deep ;  therefore  no  resurvey  of  this 
portion  is  recommended.  The  balance  should  be  surveyed  again^  for 
the  third  time,  to  ascertain  its  condition  and  wants.  It  is  estimated 
that  $600  is  the  least  amount  that  will  enable  me  to  resurvey  and  report 
on  this  portion  of  the  river,  including  a  project,  with  estimate  of  the 
eoet  of  improvement  proper  to  be  made. 

Very  respectfnlly,  your  obedient  servant, 

F.  A.   HiNMAN, 

Captain  of  Engineers. 
To  the  Chief  op  Engineers,  U.  S.  A. 

(Through  Lieut.  Col.  William  P.  Craighill, 

Corps  of  Engineers,  U.  S.  A.) 

[First  indorsement.]  . 

United  States  Engineer  Office, 

Baltimore^  Md.y  November  26,  1886. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
The  improvement  of  the  Nansemoud  Biver  was  commenced  some  ten 
years  a^o  unjler  my  supervision.    It  is  well  worthy  of  further  improve- 
ment, which  may  be  readily  and  cheaply  made,  and  with  great  benefit 
to  the  increased  and  increasing  commerce  on  it. 

Wm.  p.  Ceaighill, 

Lieut  Col.  of  Engineers. 


UBTTBBS  OF  HON.  B.   B.   HOLLAND,   MAYOR  OF  SUFFOLK,  VIRGINIA. 

1. 

Office  of  E.  E.  Holland,  Attorney  at  Law, 

Suffolkt  Fa.,  October  28,  1886. 

DCAR  Sis  :  Yonr  fATor  of  a  few  days  ago,  relative  to  examination  of  Nansemond 
KiYer  with  a  view  to  it8  improvement,  bas  been  received.  I  believe  that  the  contem- 
>lat«<t  iiDprovement  is  beta  needed  and  desired.    The  commerce  of  the  port  of  Suffolk 
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has  more  than  qaadrapled  within  the  last  five  years,  and  is  rapidly  increasing.  In 
fact,  Suffolk  is,  1  am  informed,  at  present,  the  third  shipping  port  in  the  State  and 
the  largest  Inmber  shipping  port  in  the  State.  I  have  referred  your  letter  to  the 
council  of  the  town  of  Suffolk,  and  they  have  appointed  a  committee  to  collect  ail  the 
available  data  relative  to  the  present  and  prospective  commerce  of  the  river,  and  any 
other  facts  going  to  show  the  necessity  of  the  contemplated  improvement.  Their  re- 
port will  be  forwarded  to  yon  at  an  early  date. 

Assuring  you  of  my  interest  in  this  matter,  and  willingness  to  give  yon  any  assist- 
ance in  my  power,  I  am, 
Yours,  very  truly, 

£.  E.  Holland, 
Ifa^or  Town  of  S^folk, 
Gapt.  F.  A.  HiNMAN, 

Chrps  of  Engineers^  U.  8.  A* 


2. 

Office  of  E.  £.  Hollajid,  Attorket  at  Law, 

Sufolky  Fa.,  Noaemher  16, 1886. 

Deab  Sir:  As  the  special  committee  appoiated  for  the  purpose  have  been,  ftom 
some  cause  delayed  in  collecting  and  reporting  the  statist ios  asked  for,  I  feel  it  in- 
cumbent upon  me,  for  fear-  of  tne  danger  of  the  delay,  to  give  you  a  statement  of 
micfa  facts  relative  to  the  necessity  of  the  further  improvement  of  our  river  as  I  have 
ia  my  possession.  As  to  the  population  of  the  town  of  Snflfolk  and  its  business,  I 
refer  yon  to  a  *'  Sketch  Book  of  Suffolk''  (which  I  this  day  mail  to  you),  published  by 
Edward  Pollock,  esq.,  which  contains  more  information  in  regard  thereto  than  I 
could  give  in  a  short  letter.  This  little  book,  I  can  safely  say,  is  a  very  good  history 
of  the  town  and  its  trade,  and  a  perusal  of  its  pages  will  convince  yon  that  Suffolk 
is  not  only  thrifty  and  prosperous,  but  is  rapidly  assuming  the  proportions  of  a  city. 

The  region  tributary  to  the  river  embraces  a  portion  of  uie  county  known  as  a  part 
of  the  rich  trucking  section  of  eastern  Virginia.  This  section  is  thickly  populated, 
and  I  have  no  hesitancy  in  saying,  includes,  with  Suffolk,' more  than  half  the  popu- 
lation of  the  county — say,  at  least,  8,000.  » 

We  have  four  railroads  passing  through  and  terminating  here,  the  Norfolk  and 
Western,  Seaboard  and  Roanoke,  the  Suffolk  and  Carolina,  and  the  Suffolk  Lumber 
Company.  The  last  two  terminate  at  Suffolk.  They  are  both  over  25  miles  in  length, 
and  their  owners  are  contemplating  further  extensions.  These  roads  go  out  m  a 
southerly  direction,  and  tap  the  rich  timber  and  agricultural  distrust  beyond  the 
borders  of  North  Carolina,  a  section,  too,  in  need  of  the  very  facilities  these  roads 
furnish.  These  roads  are  owned  and  operated  by  capitalists  largely  engaged  in  the 
lumber  business. 

The  Suffolk  Lumber  Company's  road  is  used  in  connection  with  the  Whaley  ville 
Manufacturing  Company.  Yon  will  find  from  the  report  of  its  superintendent,  which 
I  inclose,  that  they  will  ship  from  here,  by  the  river,  the  present  year,  25,000,000  feet 
of  lumber  and  10,000  cords  of  wood,  and  in  addition  merchandise  of  the  value  of 
$150,000,  which  is  mostly  made  up  of  farming  products.  This  road  uses  in  connec- 
tion with  it  a  regular  barge  and  vessel  line  from  here  to  Baltimore  and  other  points. 

The  Suffolk  and  Carolina  road  does  a  bnsiuess  which  even  exceeds  that  done  by  the 
Suffolk  Lumber  Company's.  I  am  informed  by  the  president  of  the  Gay  Mannfactnr- 
ing  Company,  which  ships  all  its  lumber  by  this  line,  that  they  ship  from  Suffolk 
by  river  :i0,000,000  teet  of  lumber,  15.000  cords  of  wood,  and  over  $200,000  in  value  of 
general  merchandise  in  addition.  This  company  runs  in  connection  with  their  busi- 
Bess  from  fifteen  to  twenty  vessels  per  month,  and  are  contemplating  running  a  reg- 
ular line  of  steamers  from  here  to  Baltimore. 

Including  the  lumber  and  wood  shipped  by  these  companies  from  Suffolk,  I  think  I 
can  safely  say  that  the  business  done  On  the  river  will  amount  annually  to  over 
$6,000,000.  We  have  two  lines  of  steamers  from  Suffolk  to  Norfolk  and  a  steam- 
barge  line  from  Suffolk  to  Baltimore. 

The  deepest  draught  to  Suffolk  on  high  tide  is,  I  am  informed,  about  10  or  12  feet. 
This  prevents  any  vessels,  except  flat-lx>ttoms,  from  coming  here.  The  trade  of  the 
town,  and  the  business  done  on  the  river,  demand  a  deeper  draught,  certainly  not  leaii 
than  14  feet.  ' 

Our  people  feel  that  their  river  has  been  greatly  neg^lected,  and.that  other  streams 
on  which  nothing  like  the  same  amount  of  business  is  done,  having  received  largo 
appropriations,  that  they  have  a  right  to  ask  that  one  be  made  for  the  Nausemoiid 
sufflciect  to  make  the  improvements  which  the  ircreasing  trade  on  it  absolutely  de- 
mands. 


APPENDIX    L EEPOBT    OF   CAPTAIN    HINMAN.  999 

Hoping  yoii  will  give  this  matter  your  most  favorable  consideration,  and  still  as- 
■ariog  .Toa  of  my  readiness  at  any  and  all  times  to  furnish  you  with  any  data  iu  ref- 
ereuce  thereto  in  my  power, 

I  am,  sir,  yours,  very  truly, 


Indonted  by  the  committee. 


Capt.  F.  A.  HiNMAN, 

Ccrp%  o/Enginder$. 


£.  £.  Holland, 
Mayor  of  Sujfdlk. 

C.  H.  Cansey. 
A.  S.  £ley. 
James  R.  Baker. 
John  B.  Pinner. 


LETTER  OF  MR.  JOHN  H.  WRIGHT, 
f  John  H.  Wright,  sttomey  and  ooonMlor  st  l»w.] 

SUFFOUE,  Va.,  October  25,  JL886. 

Obab  8ik  :  Your  letter  of  23d  instant,  addressed  to  the  mayor  of  Suffolk,  has  been 
by  him  aabmitted  to  me,  with  a  request  that  I  would  write  out  my  views  upon  the 
proprieftj  of  farther  exfienditures  by  the  Government  in  the  improvement  of  naviga- 
tioB  on  the  Naneemond  River.  This  river  is  now  the  ronte  of  a  very  busy  commerce, 
with  D ambers  of  vesssels  loading  at  the  wharves  in  Suffolk  and  destined  to  New  York, 
PhUadelpbia,  Baltimore,  and  other  ports.  In  the  value  oi  its  shipments  Suffolk  is 
the  third  port  in  the  State,  aod  it  is  the  largest  lumber  shipping  port  in  the  State. 
Iu  aildition  to  coed- wood  and  railroad  ties  the  shipments  of  saweil  lumber  amount  to 
millions  of  feet  per  month.  The  Suffolk  Lumber  Company's  railroad  and  the  Suf- 
folk and  Carolina  Railroad,  l>oth  extending  from  the  wharf  in  Suffolk  a  distance  of 
25  or  30  miles  into  North  Carolina,  and  both  lengthening  their  lines,  are  devoted  mostly 
to  the  transportation  of  lumber.  One  mill  of  the  Suffolk  Lumber  Company  has  a 
capacity  of  70,000  feet  per  day,  and  is  run  to  its  capacity  ;  others  of  the  same  company 
mannfayctare  each  20,000  to  .')0,i>00  feet  per  day.  The  mills  ou  the  Suffolk  and  Caro- 
lina Railroad  have  a  capacity  nearly  equal  to  the  above,  and  by  far  the  greater 
part  of  this  immense  manufacture  is  shipped  down  the  Naosemond  River,  Thirty  to 
forty  thoosand  cords  of  wood  per  annum  and  large  quantities  of  railroad  cross- ti(^s 
take  the  same  route.  For  this  transportation  a  consitlerable  fleet  of  vessels  is  re- 
qpired,  aod  many  of  them  are  of  large  size. 

Iu  a4ldition,  the  farms  on  Nansemoud  River  have  been  greatly  improved  of  late,  and 
their  products  iocrease<l.  This  has  induced  the  Old  Dominion  Steamship  Com- 
pany to  put  on  a  daily  steamer  from  Suffolk  to  Norfolk,  and  there  is,  besides,  a  tri- 
'weekly  steamer  on  same  route.  But  nnvij^ation  is  somewhat  obstructed  by  the  forma- 
tion of  bars  at  the  modth  of  the  Western  Branch  and  another  near  Suffolk.  By  all 
meauB  these  should  be  removed  ;  and  there  are  points  at  which  the  removal  of  some 
abmpt  angles  would  greatly  help  navigation.  These  will  readily  suggest  themselves 
upon  an  iui4>ectiou  oi  the  river.  There  is  every  reation  why  this  stream,  so  important 
aod  Kfwtential  to  the  commerce  of  this  section,  should  have  every  obntruction  to  its 
navigation  removed,  aod  I  am  glad  to  know  provision  was  made  last  winter  for  a 
preliminary  survey,  and  am  convinced  when  you  make  the  survey  you  will  be  so  im- 
preaeed  with  the  necessity  of  doing  the  ueedcMi  work  and  with  the  commercial  impor- 
tance of  the  stream,  that  you  will  not  hesitate  to  recommend  an  appropriation  sufficient 
to  aecompliah  the  desired  end. 
Very  rospeetlully, 

Jno.  H.  Wright. 
Capt.  F.  A.  HiNMANy 

J?iif  iaeer  Corp9. 


LETTER  OF  MR.  W.  M.  WHALET. 
[Whsteyrille  Ifaaafaotariiifr  Company,  manafaotaren  of  yellow«pine  lamber.) 

Whaletville,  Va.,  Novmher  12, 1886. 

Dkar  Sir:  In  reply  to  inquiry  relative  to  the  business  done  by  the  Suffolk  Lumber 
Company  on  the  Nansemond  River,  I  will  say  it  runs  as  follows: 

Oor  Inmb^r  that  is  carried  by  our  barge  lino  and  vessels  will  count  about  25,000,000 
feet  for  this  year.    Iu  addition  to  this  we  handle  about  10,000  coids  of  pine  wood,  which 
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is  carried  to  New  York  by  water,  going  out  to  sea  by  the  river.    The  bulk  of  the  mer- 
chandise handled  on  the  line  of  our  railroad  is  about  1 150^000  yearly  by  the  river.    Oar 
railroad  has  15  miles  in  Virginia  and  12  miles  in  North  Carolina.    Mail  and  passengers 
are  carried  on  mixed  trains,  two  trains  daily. 
Very  respeotfhlly, 

W.  M.  Whalby, 

SuperintendenU 
E.  £.  Holland, 

Sufolk,  Va. 


LETTER  or  MR.  R.  H.  THOMPSON. 

Office  of  Superintendent 
Suffolk  and  Carolina  Railroad  Company, 

Suffolk,  ra»,  November  13, 1886. 

Dear  Sir  :  In  response  to  your  inquiries  I  have  to  say  that  we  now  have  28  miles 
of  railroad  in  operation,  and  the  products  of  four  saw-mills  on  the  Jine  of  the  road 
are  now  bronght  to  the  Nansemond  River  here  for  shipment.  A  steam-boat,  run  in 
connection  with  onr  road,  and  which  plies  between  Norfolk  and  Suffolk,  carries  the 
miscellaneous  freight,  but  our  lumber  and  cord-wood  are  carried  in  sailing  vessels. 
The  captains  of  these  vessels  all  complain  of  difficulty  in  getting  to  and  from  onr 
port  on  account  of  bars  and  insufficient  depth  of  water  in  the  channel.  According 
to  the  best  information  I  have,  the  depth  of^  channel  is  from  8  to  12  feet  at  high  tide, 
and  we  ought  to  have  a  depth  of  12  to  16  feet  at  high  tide. 

Business  on  the  river  is  steadily  increasing.  For  instance,  a  new  saw-mill  has  just 
been  started  on  the  line  of  onr  road  which  will  cut  60,000  feet  of  lumber  per  day,  all 
of  which  will  be  shipped  by  water,  and  which  alone  will  require  two  or  three  vessels 
per  week  to  carry  its  product  to  market. 

Earnestly  desiring  the  improvement  of  the  channel  of  the  Nansemond  River,  I  re- 
main. 

Yours,  very  truly, 

R.  H.  Thompson, 

Mr.  E.  E.  Holland.  Superintendeni. 


resolutions  of  the  council  of  SUFFOLK,   VIRGINIA. 
•  * 

At  a  special  meeting  of  the  Council  of  Suffolk,  Va.,  held  on  October  26,  1886,  to 
consider  a  lett-er  received  by  the  mayor  from  Capt.  F.  A.  Hinman,  of  the  Engineer 
Corps  of  the  United  States  Army,  in  regard  to  the  question  of  making  a  preliminary 
examination  of  the  Nansemond  River,  the  following  action  was  had: 

Be  it  resolved, 

(1)  That  recognizing  the  importance  and  need  of  the  improvement  of  the  Nanse- 
mond River  as  a  necessity  to  meet  the  present  and  constantly-increasing  demands  of 
commerce  from  and  to  this  port,  the  Council  of  Suffolk,  Va.,  is  pleased  to  learn  of  the 
provision  of  Congress  in  its  last  river  and  harbor  bill  for  a  preliminary  examination 
of  the  river. 

(2)  That  we  hereby  give  expression  to  onr  belief  of  the  necessity  of  such  examina- 
tion, with  the  full  confidence. that  when  made  it  will  justify  the  outlay  and  demoD- 
strate  that  improvements  are  both  needed  and  deserved. 

(3)  That  a  committee  from  the  council  and  citizens  of  the  town  be  appointed  to  col- 
lect all  available  data  concerning  the  past,  present,  and  prospective  commerce  of  the 
river,  and  forward  the  same  to  the  United  States  engineers  at  Norfolk,  Va. 

(4)  That  our  assistance  and  co-operation  be,  and  are  hereby,  extended  to  Capt.  F. 
A.  Hinman  and  bis  corps,  in  any  way  we  can  beof  servioe  regarding  the  examination. 

(5)  That  a  copy  of  these  resolutions,  duly  authenticat'Cd,  be  at  once  forwarded  by 
the  clerk  to  Capt.  F.  A.  Hinman,  captain  of  Engineers,  United  States  Army,  at  Nor- 
folk, Va. 

A  true  copy  from  the  record.     Teste — 

[Suffolk,  Va.,  seal ;  incori>orated  May,  1742.]  Wm.  W.  Murray, 

Clerk, 


petition  Rfe:LATIVB  TO  NANSEMOND  RIVER,   VIRGINIA. 

Dear  Sir  :  We,  the  undersigned,  would  respectfully  call  your  attention  to  the  ol»- 
stmctions  in  the  western  part  of  Nansemond  River,  out  of  which  there  is  a  large,  oon* 
stant,  and  increasing  trade  of  vessels  to  New  York,  Philadelphia,  Baltimore,  and 
Norfolk,  and  other  points. 
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There  are  two  or  three  mud  bars  and  other  obstrnctioDs  which  are  a  very  serioas 
impediment  and  drawback  to  the  navigation  of  the  river.  Clearing  oat  these  ob- 
•tnictions  would  prove  a  public  benefit  to  thie  section  :  it  is  really  needed,  and  in  our 
opinion  a  few  thousand  dollars  for  that  purpose  could  not  he  better  appropriated  any- 
where. 

We  would  therefore  respectfully  and  earnestly  ask  you,  in  your  examination  of  the 
NanteiDoiid  River,  to  give  this  part  of  it  your  kind  attention. 
Respectfully, 

John  Harrell,  C.  0.  Thompson,  G.  W.  Bunting  &  Sons,  Jas.  W.  Hall,  J.  G. 
Martain,  David  Jackson,  D.  C.  Thompson,  S.  L.  Saunders,  Lewis  Jack- 
son, N.  S.  Buck,  Thomas  Prnden,  Jacob  H.  Northfleet,  W.  L.  Daughtrey, 
A.  B.  Hargrowes,  £.  M.  Darden,  Mathew  Gardner,  G.  W.  Whitley, 
Uriah  Browder,  Scott  Whitley,  John  F.  Uzzen,  P.  R.  Turner,  J.  P.  Eley, 
David  Outland,  Junius  Spivey,  James  Creecy,  James  Arnold,  Sydney 
T.  Ellis,  member  board  supervisors;  Townsend  Phifer,  ship-master; 
Mike  Phifer,  ship-master ;  S.  W.  Capron,  J.  E.  Webster,  J.  A.  Kirk, 
Inmber  manufacturer ;  C.  T.  Minton,  N.  B.  Peck,  T.  J.  Saunders,  jr., 
W.  T.  Phillips,  S.  0.  Bartlett,  Richard  Peel,  Aaron  Archer,  Joseph 
Saunders,  sr.,  Adolphns  Saunders,  Joseph  Saunders,  Jr.,  Willie  Wills, 
A  Harrell,  John  Hirst,  F.  N.  Gray,  R.  J.  Bartlett,  Joseph  Mathews. 

Gapi.  F.  A.  HiNMAK, 

EnffimeerSf  U.  8,  A, 


subyet  of  nansemond  riyer,  virginia. 

United  States  Engineer  Office, 

Norfolk^  Fa.,  September  2, 1887. 

GsiTBRAL :  I  have  the  honor  to  sabmit  the  following  report  on  the 
torvey  of  the  Kansemond  Biver,  Yirginisi,  made  under  my  direction,  to 
comply  with  the  reqnirements  of  the  riv^r  and  harbor  act  of  Angust  5, 
1886,  and  year  instrnctions  of  March  16, 1887. 

The  field  work  of  this  sarvey  covered  15.8  miles  and  was  execated 
by  Mr.  H.  J.  Oielow,  assistant  engineer,  April  21  to  May  14, 1887,  in« 
closive.  Since  then  he  has  been  engaged,  in  connection  with  other 
dotiee,  in  preparing  his  report  and  maps,  which  are  transmitted  here- 
vith.    The  maps  consist  of  one  general  and  five  detail  sheets.  -  . 

The  $400  allotted  to  this  sarvey  was  all  expended  thereon. 

A  fall  description  of  the  river,  its  present  and  prospective  impor- 
tance, and  the  general  commercial  statistics  relative  thereto,  are  given  in 
By  report  to  you  dated  November  23,  1886,  on  my  preliminary  exam- 
iDation  thereof.  This  need  not  be  repeated  except  to  state  briefly  that 
!t  is  an  important  water-route,  with  a  large  and  rapidly  increasing  com- 
merce, consisting  of  lumber,  oysters,  truck,  merchandise,  etc.  The  Gen- 
eral Government  has  already  expended  $37,000  in  improving  it  and 
roald  make  no  mistake  in  continuing  the  improvement. 

Mr.  Gielow  has  traversed  the  whole  subject  in  a  careful  and  pains- 
Uking  manner.  He  is  thoroughly  competent  to  deal  with  it,  and  his 
news  thereon  meet  with  my  approval. 

The  "estimates  of  cost  of  improvement  proper  to  be  made''  are  for  a 
!6anoel  not  less  than  100  feet  wide  at  bottom  and  at  least  12  feet  deep 
^  mean  low  water,  from  the  head  of  navigation  to  the  mouth  of  West- 
Tn  Branch,  7.37  miles,  including  a  turning-basin  200  feet  square,  300 
ibet  belovr  Suffolk  Bridge,  by  dredging  and  the  construction  of  sixty-one 
«iort  ftpar-dams  and  two  training-walls,  and  a  channel  of  like  depth,  at 
«me  Afa^e,  from  the  mouth  of  Western  Branch  to  the  deep  water  at 
lown  Point,  8.30  miles,  having  a  width  at  bottom  of  at  least  200  feet  at 
^  upper  end  and  gradually  increasing  to  at  least  400  feet  at  its  lower 
(lid,  by  dredging  and  the  construction  of  one  training-wall,  at  a  total 
««t  of  #152,500,  in  round  numbers.    This  sum  could  be  judiciously  ex- 
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X^eaded  in  a  siugle  year,  and  on  the  score  of  economy  should  be  api 
priated  accordingly. 

The  plan  of  improvement  does  not  contemplate  any  change  in  the  4 
of  the  sectional  areas  of  the  river,  but  it  does  propose  such  changQ 
their  forms  as  will  best  subserve  them  to  the  requirements  of  nayigai 

It  is  proposed  to  creosote  the  wooden  struetnres— twenty-two  i|| 
dams  and  three  training- walls — in  the  lower  portion  of  the  river,  aa: 
part  only  is  infested  with  the  teredo.  ; 

The  ruling  depth  now  is  B.3  feet  at  mean  low  water.  A  channel  ii^ 
50  per  cent,  ileeper — 12  feet  deep  at  this  stage  or  15  feet  deep  at  q 
high  water — ^seems  to  be  about  the  limit  of  ecouomlcal  improvement! 
commensurate  with  the  requirements  of  navigation  and  commercaj 
would  cost  $57,000  more  to  secure  an  additioaal  foot  in  depth.        j 

The  estimate  for  the  foregoing  is  as  follows :  j 

Dfe^giog  967,734  oabic  yardB  of  materiftl  meaaurad  in  place,  at  30  oetnis. .  |80, 

Constraoting  2,640  linear  feet  of  spnr-clamB  at  $2 5, 

CoDStrnoting  1,220  linear  feet  of  spnr-dams  creosoted,  at  $4 4, 

Constmctin j^  7,700  linear  feet  of  training-  wall,  creosoted,  at  $6.25 48, 

138, 4 
Add  10  per  cent,  for  engineering  and  contingencies 13, 9 


-»>• 


Total 152,  i 

Very  respectfully,  your  obedient  servant, 

F.  A.  HiNMANj 

The  Chikp  op  Engineers,  U.  S.  A.  Captain' of  Eni^ne^ 

(Through  Ool.  William  P.  Craighill, 

Corps  of  HJfigineers,  U.  S.  A.) 

( First  indorsement.  ] 

United  States  Engineer  Office, 
Baltimore,  Md,,  September  10,  18 

Respectfully  forwarded  to  the  Chief  of  Engineers.  The  iroproveii 
while  not  expensive,  has  been  successful  from  an  engineering  poi^ 
view  and  of  decided  advantage  to  commerce.  Its  continuance  iti(  rei 
mended.  s 

Wm.  p.  CRAIGHlJ[-l4i 

Colonel  of  JEnffinem 

I 

REPORT  OF  ME.  H.  J.  OIELOW.  ASSISTANT  ENGINEER.  ;j 

UNrTRD  States  Engineer  Officb,  J 
Nwrf9lh,  Fa.,  AugwU  31, 

Captain  :  In  eompliance  with  your  verbal  instractiong,  I  have  ihQ  honor 
mit  the  foUowing  report  on  the  survey  of  the  NansemoDd  River,  Virginia,  fr< 
head  of  navigation  to  the  18-foot  channel  at  Town  Point,  15.82  miles,  acconi] 
by  one  general  and  ft  ve  detail  maps.  , 

The  survey  was  made  in  twenty-one  working  days,  from  April  21  to  May  14,- 
inclusive,  during  which  time  30.'.^  miles  of  transit  line  were  run  and  U,419  ai 
injurs  taken.  * 

From  the  head  of  navigation  to  the  mouth  of  Western  Branch  a  transit  lini 
mn  along  the  right  bank  of  tho  river,  closely  following  the  water's  edge  and 
point  departing  more  tlian  150  feet  from  it.  From  points  in  and  perpendioa| 
this  line  a  wire,  marked  at  intervals  of  30  feet,  was  stretched  across  the  stre^im ^ 
opposite  bank,  and  a  sounding  taken  at  each  mark  ;  these  oross-seot ions  were  | 
1(H)  feet  apart  in  tho  sho«al  parts  of  tho  river,  and  150  feet  apart  where  the  dep 
water  wan  ample  without  improvement.  The  topography  was  sketched  400  fe 
land  from  the  transit. line,  and  sufficient  points  were  located  by  stadia  nieaaar^ 
and  by  '' pacing''  to  secure  accuracy.    From  the  month  of  Western  Branch  to !] 


I 
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Point  tripcHls  were  established  on  the  salient  points  of  both  banks,  and  located  by 
means  of  trianffnlatton  with  a  transit,  starting  trom  a  base  1,9^2  feet  long,  just  above 
the  month  of  western  Branch,  and  .ending  on  a  closing  base.  2,7*27  feet  long,  near 
Town  Point.  These  points  were  connected  by  a  oontinnoud  transit  line  on  each  bank 
sod  the  topography  taken  in  the  same  manner  as  between  Western  Branch  and  the 
bead  of  navigation.  The  width  of  this  portion  of  the  river  being  too  great  to  admit 
of  stretching  a  wire  from  bank  to  bank  for  cross-sectioning,  stakes,  with  flags  of 
different  colors,  were  set  oot  at  intervals,  averaging  *250  feer,  in  a  straight  line,  along 
one  side  of  the  channel,  and  their  ixwitions  located  by  iriangulation  from  the  primary 
jxkiots  on  shore ;.  perpendicular  to  this  line  and  opposite  each  stake  a  stake  with  a 
similar  flag  was  set  oat  on  the  other  side  of  the  channel,  which,  with  objects  on 
(ibore,  famished  the  necessary  ranges  for  straight  lines  of  soundings,  practically  per- 
pendicular to  the  axis  of  the  channel,  parallel  to  each  other,  and  an  average  distance- 
of  ^2.M)  feet  apart.  The  sonnding-boat  being  rowed  along  these  lines,  sonndings  were 
taken  at  intervals  of  15  second  every  foarih  sonnding  being  located  by  a  transit 
observation  from  shore,  the  iustmment  being  so  placed  as  to  intersect  the  straight 
lines  of  soundings  as  nearly  at  right  angles  as  possible.  The  distances  between 
soandings  average  ^jO  feet.  Each  reach  was  staked  off  and  sounded  in  the  foregoing 
manner. 

Dnring  the  progress  of  the  survey,  twenty -one  days,  simultaneous  tidal  observa- 
lious  were  made  hourly  at  Newman's  Point,  1.16  miles  above  Town  Point,  and  at  Suf- 
folk Bridge.  Alean  low  watery  as  determined  from  these  observations,  is  9.5  feet  be- 
low top  of  coping  of  first  pier  from  north  abutment  of  Suffolk  Bridge.  The  soundings 
were  reduced  to  mean  low  water,  the  plane  of  which  was  assumed  to  lie  in  a  straignt 
line  between  the  established  points  at  Newman's  Point  and  Suffolk  Bridge,  and  the 
velocity  of  the  tidal  wave  was  eousidered  praotically  uniform  between  tbese  points. 
The  latter  supposition  seems  to  be  confirmed  by  a  limited  number  of  current  observa- 
tions made  at  Suffolk  Bridge,  Western  Branch,  and  Newman's  Point. 

The  Nansemond  River  proper  lies  wholly  in  Nanqemond  County ;  its  principal  trib- 
utaries from  the  east  are  Shingle  Creek  and  Bnrneti's  Mill  Creek,  0.6  and  3.3  miles 
below  Suffolk  Bridge,  respectively,  and  Bennett's  and  Nott's  creeks,  both  below  Town 
Point;  the  only  imxK>rtaut  tributary  from  the  west  is  Western  Branch,  6.9  miles  be- 
low Suffolk  Bridge,  a  considerable  stream,  rising  in  the  Western  part  of  Isle  of  Wight 
County,  draining  83  square  miles,  or  53,120  acres,  and  discharging  42,487,000  cubic  feet 
of  water  during  one  ebb ;  it  is  said  to  be  navigable  ^or  small  craft  a  distance  of  12 
miles. 

The  head  of  navigation  is  0.45  mile  above  Suffolk  Bridge,  and  from  this  bridge  to 
the  b«oy  marking  the  entrance  over  the  outer  bur  is  21.7  miles,  measured  by  river. 
The  ruling  depth  on  this  bar  is  16  feet  at  mean  low  water. 

The  river  at  one  time  was  an  arm  of  the  sea,  the  shores  of  which  are  marked  by 
*;teep  bluffs,  20  to  40  feet  high,  composed  of  loam,  clay,  with  small  sea- shells,  and 
marl  l>eds.  Washings  from  the  higher  gronnds  and  vegetable  matter  have  gradually 
formed  soft  marshes  between  these  shores,  ranging  in  elevation  from  mean  high  water 
to  0.5  foot  above  it,  through  which  the  stream  takes  its  serpentine  course,  in  somt? 
pi  ices  running  along  the  base  of  a  bluff  and  in  others  flanked  by  marshes  on  both 
sides.  B^low  the  mouth  of  Western  Branch  the  formation  of  the  marshes  has  not 
progressod  as  far  as  above  that  point,  the  made  material  having  an  elevation  rang- 
ing from  low  water  to  1  foot  below  it,  and  is  generally  designated  as  '*mnd  flats,'^  but 
there  is  strong  evidence  of  a  gradual  encroachment  of  vegetable  growth  on  these  flats. 
A  straiebt  lino  drawn  from  Suffolk.  Bridge  to  mid-channel  opposire  Town  Point, 
pastting  throogh  the  mouth  of  Western  Branch  and  1,000  feet  east  of  Sleepy  Hole,  has 
a  magnetic  of  N.  31<^  fi. ;  but  the  course  of  the  river  ranges  from  S.  77°  25'  W.  throng 
north  to  8.  15^  20'  £.,  or  through  an  arc  of  267°  15'.  The  difference  in  distances  in 
air  line  and  by  river  is  as  follows : 


l4M3allt]««L 

Distances  between  localities. 

Distancee  from  Suffolk  Bridge. 

AlrBiM. 

By  river. 

BiAerenoe. 

Airline. 

flaflblk  BridM 

JfOM. 

jrow. 

Milet. 

Miles. 

JftlM. 

KOm. 

WMtm  Bnuieh 

mmyj  Hols 

Tmmm  Point 

3.64 
8.M 
3.81 

6.91 
4.79 
3.51 

8.27 
0.20 

3.64 

7.68 

10.80 

6.91 
11.70 
1&.21 

3.27 
4.12 
4.32 

Tbem  are  no  freshets,  as  the  country  drained  is  comparatively  level,  so  that  the 
wst«r  doe  to  rain-falls  is  slow  in  monlng  off.  The  total  water-shed  is  small,  being 
IM  Miaare  miles,  or  126,720  acres ;  of  this  the  river  above  Western  Branch  drains  82.25 
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sqaare  miles;  between  Western  Branch  anrl  Town  Point,  9.75  square  miles;  below 
Town  Point,  U2  square  miles;  and  Western  Branch  drains  63  sqaare  miles.  The  aver- 
age annual  rain-fall  in  this  section  is  51  inches,  and  assnmin};  that  eight-tenths  ot 
this  water  reaches  the  river,  the  Tolame  of  discharge  of  the  main  stream  just  above 
Western  Branch,  during  one  ebb,  would  be  10,760,000  cubic  feet,  and  for  Western 
Branch  10,660,000  cubic  feet.  Actual  gauging  gives  the  discharge  atJB2,OriO,<XiO  and 
42,487,000  cubic  feet,  respectively,  showing  that  8i,  per  cent,  of  the  water  liowiog  in 
the  main  stream  above  Western  Branch  is  due  to  the  tides.  The  volume  of  water 
passing  under  Suffolk  Bridge  during  one  flood  is  23,760,000  cubic  feet. 

The  mean  rise  and  fall  of  tides  is  3.76  feet  at  Suffolk  Bridge,  and  3.01  feet  at  New- 
man's Point.  This,  however,  is  considerably  modified  by  the  direction  of  winds,  the 
maximum  rise  and  fall  being4.33feet  at  Suffolk  Bridge  and  3.64  feet  at  Newman's  Point, 
while  the  minimum  is  2.50  feet  at  the  former  and  2.06  feet  at  the  latter.  The  dif- 
ference of  time  between  high  water  at  the  above-named  places  is  1  hour  and  13 
minutes,  and  the  difference  for  low  water  is  I  hour  and  1  minute,  or  a  mean  difference 
of  1  hour  and  7  minutes.  There  is  but  a  slight  difference  in  the  duration  of  tides,  as 
shown  in  the  following  table : 


Tides. 

Snffblk  Bridge. 

KewiDftD's  Point 

Ebb. 

Flood. 

Ebb. 

Flood. 

Mazininiii  danti<ni  of 

JSt       Mm 

6      28 

5  52 

6  07 

Jff.  M. 
8      48 

5  24 

6  00 

B,  M, 

6      86 

5  48 

6  05 

6     40 

MiDioaam  daTation  of........ 

5     20 

Mean  dnradon  of 

«     12 

The  only  strcicture  across  the  navigable  portion  of  the  river  is  an  iron  wagon- 
bridge  at  Suffolk,  having  a  draw  with  two  openings,  each  42.5  feet  in  the  clear. 
From  this  bridge  to  the  mouth  of  Western  Branch  the  river  has  an  average  width  of 
250  feet,  the  least  width  beio^  190  feet,  and  the  greatest  410  feet.  The  shoalest  place 
is  3.33  miles  below  Suffolk  Bridge,  having  a  depth  of  8.3  feet  at  mean  low  water.  A 
depth  of  32  feet  exists  in  some  of  the  bends.  From  Western  Branch  to  Town  Point 
the  width  averages  2,600  feet,  ranging  from  600  to  5,600  leer^  but  the  channel  is  com- 
paratively narrow  and  tortuous,  the  widths  between  the  6-foot  curves  ranging  from 
400  to  1,600  feet,  and  between  the  12-foot  curves  from  200  to  450  feet.  The  r2-foot 
channel  is  not  continuous,  however,  having  four  shoals  in  it  between  the  points 
named,  the  ruling  depth  being  10  feet  at  mean  low  water. 

The  tidal  currents  seem  to  have  a  nearly  uniform  velocity,  the  greatest  velocities 
observed  being  1.47  feet  per  second  or  1  mile  per  hour  at  Suffolk  Bridge,  1.33  feet  per 
second,  or  0.69  mile  per  hour,  in  mouth  of  Western  Branch,  and  1.70  feet  per  second, 
or  1.15  miles  per  hour,  at  Town  Point.  The  last  is  probably  too  great,  as  the  wind 
was  blowing  at  a  velocity  of  from  20  to  24  miles  per  hoar  in  the  same  direction  as 
the  tide  was  running. 

The  value  of  commerce  on  this  river  has  increased  from  $1,000,000  in  1672  to  over 
$6,000,000  in  1686,  and  is  still  increasing.  The  principal  articles  of  shipment  are  lum- 
ber, cordwood,  railroad  ties,  truck,  and  oysters. 

From  1673  to  1678,  inclusive.  Congress  appropriated  $37,000  for  th^  improvement  of 
this  river,  which  warf  duly  expended  for  that  purpose.    Work  was  commenced  in 
1873,  and  during  that  year  all  overhanging  and  fallen  trees  and  two  war  blockades 
of  piles  were  removed,  and  2,156  linear  feet  of  training- wall  was  built  opposite  the 
mputb  of  Western  Branch.     In  1874  a  channel  75  feet  wide  and  7  feet  deep  was  dredged 
tiirongh  Western  Branch  Bar.     In  1875  the  training-wall  opposite  the  mouth  ot  West- 
ern Branch  was  lengthened  231  feet,  382  linear  feet  of  training- wall  of  piles  and  planks 
and  about  700  linear  feet  of  binish  was  built  in  the  up-stream  angle  between  the  river 
and  Western  Branch,  and  the  channel  through  the  bar  at  this  point  enlarged   by- 
dredging,  to  a  width  of  100  feet  aud  a  depth  of  10  feet  at  mean  low  water ;  two  wrecks 
were  also  removed.     From  November  25,  1875,  to  January  5,  1876,  a  channel  60  feet 
wide  and  7.5  feet  deep,  at  mean  low  water,  wus  dredged  through  the  shoal  belo'w- 
Suffolk  Bridge:  in  1877  thischannel  was  enlarged,  by  dredging,  to  a  width  of  60  feet 
and  a  depth  of  8  feet  at  mean  low  water,  aud  a  channerof  same  dimensions  was 
dredged  through  the  shoal  just  below  Shingle  Creek,  and  the  training-wall  opposite 
the  mouth  of  Western  Branch  was  repaired  at  a  cost  of  $2,835.    In  March  and  April, 
1880j  1,120  linear  feet  of  new  training-wall  was  built  immediately  in  front  of  the  older 
portion,  which  was  in  bad  condition,  and  minor  repairs  were  made  to  the  newer  por- 
tions.   No  work  has  been  done  since,  there  being  no  fnnds  available. 

The  dredged  channel  through  the  shoal  below  Suffolk  Bridge  is,  after  a  lapse  of  ten 
years,  practically  as  good  as  when  made.    The  same  is  true  of  the  channel  througli 
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Ibsbhoal  below  Shingle  Creek.    The  lO-foot  channel  through  Western  Branch  Bar  is 

IB  £ur  condition  at  its  npp«)r  portion,  hat  the  lower  portion  has  deteriorated,  having 

icoocare  bottom  with  a  depth  of  10  feet  at  the  middle  and  only  9  feet  at  the  sides. 

ThiB  deterioration  is  due  to  the  almost  total  destrnctiou  of  the  training- walls  at  the 
moath  of  Western  Branch  by  the  teredo,  the  sheet-piling  of  the  upper  1,1^  feet  of 

which  is  SI  ill  standing,  bat  will  not  last  over  a  year  longer ;  for  the  next  925  feet  no 
•beet-piling  remains ;  aboat  one-half  remains  for  the  next  185  feet,  and  the  last  185 
feet  is  still  intact. 

An  examination  of  the  cross-sections  of  the  river  shows  that  there  is  practically  a 
ooiform  increase  of  sectional  area  from  0.25  mile  below  Suffolk  Bridge  to  the  mouth 
of  Western  Branch,  the  low- water  cross-section  being  1,800  square  feet  at  the  former 
and  3,300  square  feet  at  the  latter,  and  the  high-water  cross-section  2,900  and  4,200 
square  feet,  respectively.  This  uniformity  of  cross-sections  is  due  to  a  nice  adjust- 
ment o^  depth  to  width,  the  wide  portions  of  the  river  having  -less  depth  than  the 
nanow  ones.  The  tides  having  established  and  maintained  this  sectional  area  it  ap- 
pears Bafe  to  aaanme  it  as  the  proper  one  to  be  maintained.  The  sectional  area  being 
decided  on,  its  width  and  depth  shodid  be  proportioned  so  as  to  admit  of  its  greatest 
capacity  being  otilized  by  craft  of  fair  proportions.  As  the  river  is  very  crooked  the 
width  must  be  mnch  greater  to  admit  of  turning  the  sharp  bends  than  would  be  nec- 
essary for  a  straight  channel.  A  careful  consideration  of  all  data  bearing  on  this 
•abject  leads  to  tbe  conclnsion  that  a  depth  of  I'i  feet  at  mean  low  water  complies  with 
the  above  condition.  The  depth  above  Western  Branch  being  fixed  at  12  feet  it 
should  be  the  same  below. 

It  is  therefore  proposed  to  secure  a  channel  not  less  thaa  100  feet  wide  at  bottom 
sad  at  least  12  feet  deep  at  mean  low  water,  from  the  head  of  navigation  to  the  monih 
of  Western  Branch,  including  a  turning-basin  200  feet  square,  300  feet  below  Suffolk 
Bridge,  by  dredging  and  the  construction  of  spur-dams  and  two  traiciug- walls;  and 
A  channel  of  same  depth,  from  the  mouth  of  Western  Branch  to  the  deep  water  at 
Town  Point,  having  a  width  at  bottom  of  at  least  200  feet  at  its  upper  end  and  grad- 
ually increasing  to  at  least  400  feet  at  its  lower  end  by  dredging  an^  tbe  eunstruc- 
tion  of  a  training- wall. 

As  d7  per  cent,  of  the  water  flowing  in  the  river  above  Western  Branch  is  due  to 
the  tides,  spar-dams  can  not  be  relied  on  for  the  improvement  of  this  portion  of  the 
river,  as  their  construction  in  the  wider  portions  of  the  river  would  reduce  the  sec- 
tional area  too  much  and  preveut  the  free  flow  of  the  tides.  A  slight  improvement 
would,  no  donbt,  be  effected  in  their  immediate  vicinity,  but  a  corresponding  deteri- 
oration, woald,  with  equal  certainty,  take  place  in  other  parts  of  the  channel  on  ac- 
count of  the  reduced  volume  and  velocity  of  the  water.  It  is  therefore  proposed  to 
dredge  this  part  of  tbe  channel  and  then  secure  its  permanence  by  the  construction 
of  spur-dams. 

Below  tbe  month  of  Western  Branch  there  are  four  shoals  that  require  dredging, 
fbe  width  at  the  bottom  of  the  dredged  channel  should  be 200  feet  for  the  two  upper 
shoals  (Nos.  15  and  16)  and  300  feet  for  the  two  lower  (Nos.  17  and  18),  so  as  to  con- 
form to  the  existing  12- foot  low- water  channel  ftbove  and  below  each.  A  training- 
wall  >vill  be  required  to  maintain  the  channel  through  Shoal  No.  15,  but  tbe  channels 
thiongh  Shoals  Nos.  15,  17,  and  18  will  probably  be  self-sustaining.  At  any  rate,  if 
ftbnaling  ahoald  take  pliice,  its  progress  will  be  so  slow  that  occasional  dredging  would 
W  tbe  cheapost  remedy. 

It  is  proposed  to  build  the  spur-dams  by  driving  piles  at  intervals  of  6  feet,  center 
to  center,  with  an  8  by  10  inch  waling  piece  at  top,  boxed  3  inches  into  face  of  piles 
and  fastened  with  1-iuch  screw-bolts,  another  waling  piece  5  by  8  inches  to  be  fast- 
ened to  piles  at  low-water  mark  with  f-inch  drift  bolts;  sheet-pilin)c  3  inches  thick  to 
be  driven  on  up-stream  side  and  spiked  to  waling  pieces  with  7-inch  wrought-irou 
spikes.  A  large  guard-pile  is  to  be  driven  at  the  end  of  each  spar-dam  and  left  to 
pn*J«*et  8  f<*ct  above  high  water.  All  spur-dams  and  training- walls  should  be  built 
to  tbe  height  of  the  adjacent  marshes,  and  the  timber  in  all  structures  below  Shoal 
So.  11  sboald  be  creosoted.  The  training-walls  should  be  constructed  the  same  as  the 
•par>«lam.<s  abeet-piling  being  on  side  away  from  channel  and  secured  to  large  brace- 
piks  driven  12  feet  from  sheet-piles  and  12  feet  apart,  between  centers. 

The  estimated  cost  of  this  improvement  is  as  follows : 

Sboal  No.  1,  above  Snffolk  Bridge  (1,000  feet  long) : 

Dredging  13,736  cubic  yards  of  material,  at  30  cents $4, 117. 80 

8hoal  No.  2,  below  Suffolk  Bridge  (2,600  feet  long)  : 

Drodging  33,615  cabic  yards  of  material,  at  30 cents  (channel) 10,084.50 

DredgiDg  5,148  cable  yards  of  material,  at  'Mi  cents  (turning-basin) . .       1, 544. 4U 

ll.H28.90 
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Shoal  No.  3,  belovr  Shingle  Creek  (1,100  feet  lone) : 

Dredging  11,72)0  onbic  yafds  of  material,  at  30  cents $3,  MO.  00 

Constructing  five  spur-dams,  510  linear  feet,  at  |2 1, 020.  QO 

4, 5;?0. 00 

Sboal  No.  4  (700  feet  long) : 

Dredging  1,325  cubic  yards  of  material,  at  30  cents 307.50 

Shoal  No.  5  (1,000  feet  long)  : 

Dredging  4,030  cubic  yards  of  material,  at  30  cents 1,209.00 

Shoal  No.  6  (1,100  feet  long) : 

Dredging  9,710  cubic  yards  of  material,  at  30  cents 2,913.00 

Constructing  eight  spnr-dams,  610  linear  feet,  at  $2 1, 220. 00 

4, 133.  00 

Shoal  No.  7  (2, 100  feet  long) : 

Dredging  22,748  cubic  yards  of  material,  at  30  cents 6, 824. 40 

Constructing  nine  spur -dams,  590  linear  feet,  at  $2 1, 180.00 

8,t)04.40 

Shoal  No.  8  (1,700  feet  long) : 

Dredging  15,594  cubic  yards  of  material,  at  30  cents..... 4,678.20 

Constructing  thirteen  spur-dams,  720  linear  feet,  at  $2 1, 440.  00 

6,118.20 

Shoal  No.  9  (400bfeet  long) : 

Dredging  850  cubic  yards  of  material,  at  30  cents 255. 00 

Sboal  No.  10  (1,300  feet  long): 

Dredging  8,378  cubic  ^ards  of  material,  at  30  cents 2, 513. 40 

Constructing  4  spur-dams=s210  linear  feet,  at  $2  .  -. 420. 00 

2, 933.  40 

Shoal  No.  U  (800  feet  long) :  == 

Dredging  6,204.  cubic  yards  of  material,  at  30  cents 1, 86] .  20 

Shoal  No.  12  (1,300  feet  long) : 

Dredging  11,585  cubic  yards  of  material,  at  30  ceni» 3, 475. 50 

Constructing  7  spur-dams,  creosgted,  380  linear  feet,  at  $4 1,520.  OO 

4,  lt95. 50 

Shoal  No.  13  (2,200  feet  long) : 

Dredging  12,304  cubic  yards  of  material ,  at  30  cents 3, 691. 20 

Constructing  15  spur-dams,  creosoted=640  linear  feet,  at  $4 3, 300.  OO 

7, 051. 20 

Shoal  No.  14,  West-em  Branch  Bar  (2,300  feet  long) : 

Dredging  14,737  cnbic  yards  of  material,  at  30  cents 4,421.  lO 

Constructing  2  training-walls,  creosoted=4,270  linear  feet,  at  $6.25..     26, 687. 50 

31,108.60 

Shoal  No.  15  (3,700  feet  long)  : 

Dredging  40,560  cnbic  yards  of  material,  at  30  cents 12, 16H.  00 

Constructing  1  training-wall,  creosoted=3y430  linear  feet,  at  $6.25 21, 437.  50 


.»■ 


33, 605.  GO 

Shoal  No.  16  (2,700  feet  long) :  '- 

Dredging  32,97r»  cu  bic  yards  of  material,  at  30  cents 9, 892.  SO 

Shoal  No.  17  (1,(;00  feet  long) : 

3,355.50 


Dredging  11,185  cnbic  yards  of  material,  at  30  cents. 
Shoal  No.  18  (2,700  f.et  long) : 

Dredging  11,3:^9  cubic  yards  of  material,  at  30  cents. 


3,401.70 
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Tlie  material  to  be  removed  by  dred^in^  is  a  soft*  black  mnd^  mixed  with  abont  10 
per  cent,  of  fine  sand  ia  the  vicinitT  of  Western  Brancl^  and  mcreafsing  to  about  20 
per  cent,  near  Sofiolk.  Considerable  olay  was  noticed  in  Shoals  Nos.  8, 11, 12,  and  16. 
Theeetiinatod  quantities  and  price  are  for  material  measured  in  place. 

RECAPITULATION. 

Dndginji^  267,734  cnbic  yards  of  material,  at  30  cents $80,322.9^ 

CooBtroctiDg^  2,640  linear  feet  of  spnr-dams,  at|2 5,280.00 

Constracting  l^tSSO  linear  foot  of  spnr-dams,  creosoted,  at  $4 4 ,  880. 00 

Constmcting  7,700  linear  feet  of  training- wall,  creosoted,  at  $6.25 48, 125. 00 

Add  10  per  c^eni.  for  eng:ineering  and  contingencies 13, 860. 79 

Total 152,408.69 

T6  increase  tlie  depth  of  the  low-water  channel  from  12  to  13  feet,  one  foot  more, 
would  require  tlie  removal  of  190,000  cnbic  yards  of  material  measured  in  place,  which, 
at 30  cents  per  cnbie  yard,  would  be957,000. 

The  proposed  Btmctnres  and  channel  are  shown  in  red  on  the  accompanying  maps. 
Very  respectf oily,  yonr  obedient  serraut, 

H.   J.   GlELOW, 

Aasistani  Engineer. 
Capt.  F.  A.  HiNMAN, 

Carps  of  Engineen, 


\ 


APPENDIX  M 


IMPBOVElfENT  OF  CERTAIN  BIVERS  AND  HABB0E8  OF  NORTH  CAROLINA 

AND  SOUTH  CAROLINA. 


MKPOBT  OF  CAPTAIN  WILLIAM  if.  SIXBY,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  PmdHco  and  Tar  Rivers,  North  Caro- 
lina. 
Contentnia  Creek,  North  Carolina. 
Trent  River,  North  Carolina. 
Nense  River,  North. Carolina. 
Inland  waterway  between  New  Bemo 

and  Bean  fort,  North  Carolina. 
Harbor  at  Beanfort,  North  Carolina. 
Inland   waterway  between  Beaafort 
Harbor  and  New  River,  North  Caro- 
lina, throash  Bogne  Sound. 
S.  New  River,  liorth  Carolina. 
9.  Black  River,  North  Carolina. 


•J, 
4. 

6. 
7. 


10.  Cape  Fear  River,  North  Carolina. 

11.  Yadkin  River,  North  Carolina. 

12.  Waccemaw  River,  South  Carolina. 

13.  Great  Poe  Dee  River,  South  Carolina. 

14.  Harbor  at  Georgetown,  South  Caro- 

lina. 

15.  Winy  aw  Bay,  South  Carol  iua. 

16.  Santee  Rivor,  South  CarollDa. 

17.  Wateree  River,  South  Carolina. 

18.  Congaree  River,  South  Carolina. 

19.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 


I 


9.  Lock  wood's  Folly  River,  North  Caro- 
lina, 
tl.  Lomber  River,  North  Carolina. 
B,  Minico  Creek,  Sonth  Carolina. 
A  Clark's  Creek,  Sonth  Carolina. 


24.  Little  Poe  Dee  River,  Sonth  Carolina. 

25.  Alligator  River  and  other  waters  con- 

necting   Santee   River  and  BulPs 
Bay,  South  Carolina. 


United  States  Engineer  Office, 

Wilmington,  N.  C,  August  3, 1887. 

Oknsral  :  I  have  the  honor  to  transmit  herewith  annaal  reports  for 
the  llacal  year  ending  Jane  30, 1887,  upon  the  works  of  river  and  har- 
bor improvements  then  in  my  charge. 

Very  respectfnlly,  your  obedient  servant, 

Wm.  H.  Bixby, 
Captain  of  Engineers. 

Tbe  Chief  of  Engineers,  IT.  S.  A. 

1009 
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M  I. 

IMPROVEMENT  pF  PAMLICO  AND  TAR  RIVERS.  NORTH  CAROLINA. 

>  I 

The  Pamlico  and  Tar  rivers  are  different  portions  of  a  single  stream. 
The  upper  portion,  called  the  Tar,  has  a  total  length  of  about  180  miles 
and  a  drainage  area  of  3,200  square  miles,  and  changes  its  name  to  the 
Pamlico  at  the  town  of  Washington,  K.  G.  The  Pamlico  has  a  further 
length  of  about  37  miles  and  a  further  drainage  area  of  1,700  square 
miles,  and  finally  widens  out  into  Pamlico  Sound.  The  combined  rivers, 
therefore,  have  a  total  length  of  about  217  miles  and  a  total  drainage 
area  of  about  4,900  squa^  miles.  Prior  to  governmental  improvement 
in  1876  the  Pamlico  Elver  had  an  available  depth  of  only  3  feet  at  low 
water  in  its  upper  portion  near  Washington  ;  thence  Tar  Eiver  had 
during  eight  months  of  the  year  an  available  depth  of  from  2  to  3  feet 
for  49  miles,  up  to  Tarborough,  its  practicable  limit  of  navigation ;  but 
its  channel  was  almost  completely  obstructed  by  two  war  blockades,  and 
by  floating  and  sunken  stumps  and  logs  and  by  overhanging  trees. 
Its  steamboat  commerce  was  about  $500,000. 

The  original  project  of  1870  (for  the  Pamlico)  and  of  1879  (for  the 
Tar),  as  since  slightly  modified  and  continued  to  date,  proposed  for 
$58,000  to  secure  a  clear  and  safe  channel  9  feet  deep  at  low  water  up 
to  Washington ;  thence  a  channel  60  feet  wide  and  3  feet  deep  at  low 
water  23  miles  f  artheir  to  Greenville ;  and  thence  a  channel  60  feet  wide 
and  20  inches  deep  26  miles  further  to  Tarborough.  These  estimates  were 
based  upon  an  insufficient  knowledge  of  the  extent  of  the  sunken  nat- 
ural obstructions  in  the  Tar  Eiver.  A  personal  inspection  of  the  river 
(as  soon  as  possible  after  assuming  charge  in  1886)  showed  me  this  fact, 
while,  moreover,  showing  the  agricultural  richness  of  the  river  basin,  its 
need  of  water  transportation,  and  the  worthiness  of  the  improvement. 
Moreover,  inadequate  yearly  appropriations  and  their  consequences  (the 
alternate  disorganization  and  reorgauizatiou  of  working  parties,  dam- 
agetounfinish^  work,  extra  saperintendence,and  deterioration  of  plant) 
have  added  considerably  to  the  cost  of  the  work.  For  all  these  reasons 
the  estimates  for  the  final  cost  of  the  work  are  now  raised  to  $75,000. 
The  total  amount  appropriated  for  this  project  up  to  June  30,  1887,  is 
$58,000,  the  appropriation  for  the  two  rivers  being  consolidated  in  1880. 

Fifty-six  thousand  one  hundred  and   twelve  dollars  and  sixty-one 
cents  has  been  spent  in  all  upon  this  improvement  up  to  June  30, 1887, 
in  securing  a  good  channel  at  least  9  feet  deep  at  low  water  and  at  least 
108  feet  wide  from  Pamlico  Sound  37  miles  up  to  Washington;  thence 
a  fair  channel,  60  feet  wide  and  3  feet  deep  all  the  year,  23  miles,  to 
Greenville ;  and  thence  a  similar  channel  for  eight  months  of  ^he  year, 
26  miles,  to  Tarborough.  In  consequence  of  this,  ten  steamers  run  regu- 
larly to  Washington,  thence  two  steamets  run  tri- weekly  all  the  year  to 
Greenville,  and  eight  months  of  the  year  to  Tarborough.    The  present 
commerce  is  rapidly  increasing,  and  is  at  present  about  $2,300,000  of 
goods  transported  per  year,  showing  that  each  dollar  spent  upon  thi^ 
improvement  has  been  accompanied  by  a  development  of  $32  in  annua.1 
commerce.    Besides  this,  the  rates  of  freight  are  estimated  as  having 
been  lowered  from  12  to  25  per  cent,  since  the  commencement  of  tlie 
improvement. 

The  latest  reliable  commercial  statistics,  those  of  the  year  endins 
December  30, 1886,  are  herewith  appended. 
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The  navigation  of  this  river  is  not  obstracted  by  bridges  without 
draws. 

The  special  work  of  the  year  is  as  follows :  Expenditures,  $5,330.97 ; 
valae  of  United  States  plant,  $2,317.  Charge  of  work  transferred 
from  Gapt.  E.  A.  Hinman  to  Gapt.  W.  H.  Bixby  on  Aagnst  11, 1886. 
No  work  before  October,  1886,  for  want  of  funds.  Owing  to  the  diffi- 
caJty  and  expejise  of  properly  specifying  it  beforehand,  and  measuring 
and  inspecting  it  afterwards,  the  work  was  allowably  done  by  hired 
labor  and  the  purchase  of  materials  in  open  market. 

One  United  States  hoister  (half  owned  by  Gontentnia  improvement) 
was  in  use  during  the  year.  Work  was  confined  to  the  middle  portion 
of  the  river  from  7  miles  above  to  3  miles  below  Greenville,  whei^e  navi- 
gation was  most  obstructed.  During  portions  of  October  and  Novem- 
ber a  careful  survey  was  made  of  all  those  XK>rtions  of  the  river  (39,000 
linear  feet)  where  jetties  had  formerly  been  constructed,  in  order  to  see 
the  past  effect  of  these  jetties,  and  what  modibcations  they  might  need. 
Ail  the  jetties  (whether  of  log  and  brush  or  of  piles  and  plank)  which 
were  originally  properly  located  appear  to  have  done  necessary  and  use- 
All  work ;  but  a  very  few  apparently  improperly  located  jetties  appeared 
to  need  removal,  and  were  removed  during  the  latter  part  of  the  year 
with  apparently  good  results.  Between  October  1, 1886,  and  June  30, 
1887,  and  from  7  miles  of  river  near  Greenville,  SS  large  stumps,  571 
small  stamps,  31  trees,  747  large  logs,  500  small  logs,  803  large  snags, 
13  cords  of  small  snags,  2  old  flat-boats,  and  183  old  jetty-piling  were 
removed  from  the  river  channel;  and  561  overhanging  trees  (cut  down), 
145  other  trees  (pulled  back),  and  145  cords  of  brush  were  removed 
from  the  edge  of  the  river  bank,  so  as  to  leave  a  clear  channel  of  at 
least  60  feet  width  and  2.5  feet  depth  at  dead  low  water  at  these  points. 
Work  had  to  be  suspended  each  month  for  about  ten  days  on  account 
of  freshets.    A  water-gauge  record  was  kept  during  the  year. 

All  the  above  work  has  been  well  and  vigorously  carried  forward  un- 
der the  immediate  supervision  of  Assistant  Engineers  John  D.  Whitford 
and  £.  D.  Thompson. 

fiecomendatious  for  future  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accordance  with  the  present  proposed  and  ap- 
proved project,  so  as  to  secure  a  thoroughly  cleared  9  foot  navigation 
at  low  water  up  to  Washington,  a  similar  3  foot  navigation  at  low  wa- 
ter up  to  Greenville,  and  thence  a  similar  channel  during  eight  months 
of  the  year  up  to  Tarborough,  at  a  total  expense  of  $17,000  in  addition 
to  the  funds  available  June  30, 1886;  this  amount  to  be  appropriated 
in  yearly  installments  of  $15,000  till  finished.  Smaller  appropriations 
viU  increase  the  cost  by  from  $1,000  to  $4,000  per  year.  Further  im- 
provement, so  as  to  extend  this  navigation  above  Tarborough  or  to  make 
the  river  above  Greenville  navigable  all  the  year  round,  is  not  recom- 
mended at  present. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  tbllows : 

Fifteen  thousand  dollars  for  work  above  Washington,  to  repair  and 
supplement  existing  jetties^  to  remove  sunken  logs  and  snags,  and  to 
cut  down  and  pull  back  from  caving  banks  the  trees  which  would  otb- 
endse  soon  fall  into  the  river  j  the  entire  length  of  river  to  be  worked 
o?er  each  year. 

river  is  in  the  coUeotion  district  of  Pamlioo,  N.  C. 
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Money  statement 

July  1,  1886,  amoant  available '. - |48.67 

Amonnt  received  from  sale  to  Contentnia  Creek 2,169.69 

Amoao t  appropriated  by  act  approved  Augast  5, 1886 5, 000. 00 

7,218.36 
Jnly  1,  1887,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outatanding  July  1,  1886 $4,969.70 

July  1,  1887,  outstanding  liabilities 361.27 

5, 330. 97 

July  1,  1887,  amount  available 1,887.39 

{Amount  (estimated)  required  for  completion  of  existing  project i7, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  e.  d.  thompson.  assistant  engineer. 

United  States  Engineer  Office, 

Beaufort,  JS\  C,  July  13,  1887. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  work  done  under  my 
charge  on  Tar  River,  North  Carolina,  during  the  fiscal  year  ending  June  30,  1887: 

In  accordance  with  your  letter  of  instructions  of  October  13,  1^6,  detailed  exami- 
nations and  surveys  were  made  of  such  portions  of  the  river  as  contain  jetties  between 
Centre  Bluffs  and  a  point  1,000  feet  below  Hardee's  Creek.  They  were  based  on 
compass  directions  and  chain  distances,  soundings  being  taken  every  20  feet  on  sec- 
tion lines  200  feet  apart,  with  three  extra  sections  in  the  vicinity  of  each  jetty ;  sectfon 
stakes  were  so  driven  as  to  be  permanent  for  several  years,  and  allow  comparative 
surveys  to  be  made  hereafter,  the  object  to  be  attained  being  the  effects  of  the  ex- 
isting jetties  on  the  channel. 

Above  Greenville  Ave  systems  of  jetties  were  so  examined,  while  from  Greenville 
Bridge  to  Hardee's  Creek  the  survey  was  continnous.  The  contour  map  submitted 
in  December,  1886,  showed  fully  the  results  of  the  work,  and  indicated  modifications 
to  be  made  in  existing  systems,  so  as  to  secure  an  improved  channel-way  of  3  feet 
depth  at  low  water.  The  surveys  were  finished  November  1.5,  1886,  the  amount  ex- 
pended for  field  work  up  to  that  date  being  $239.10. 
Very  respectfully,  your  obedient  servant, 

£.  t>.  Thompson, 
A8si8iani  Engineer. 

Capt.  W.  H.  BiXBY, 

Corps  of  Engineers f  XJ,  8,  A, 


commercial  statistics. 

» 

When  work  commenced  in  1876  this  river  was  irregularly  navigated  by  3  foot 
draught  steamers  up  to  Tarborongh.  The  commerce  is  estimated  to  have  then  been, 
about  $500,000  per  year. 

At  present  ten  steamers  ascend  the  river  37  miles  to  Washington,  and  two  run  rei^u- 
larly  23  miles  more  to  Greenville  during  the  whgle  year  and  26  miles  further  still  to 
Tarborongh  during  the  flush- water  season,  carrying  about  $2,300,000  of  goods  per 
year. 

The  rates  of  present  freights  are  estimated  at  from  12  to  25  per  cent,  less  thau  in 
1876.  ^ 

The  commerce  is  rapidly  increasing.  Each  dollar  so  far  spent  on  this  improvement 
has  been  accompanied  by  the  development  of  about  $32  of  annual  commerce.  Wstsl^. 
ington  has  developed  rapidly,  and  since  1882  the  value  of  its  taxable  property  lias 
increased  25  per  cent.  Greenville  has  Increased  from  912  inhabitants  and  $266,000 
real  estate  in  1880  up  to  2,500  inhabitants  and  $600,000  real  estate  at  present.  Xlie 
development  of  these  towns  is  almost  entirely  due  to  the  ^overnmeiMbal  improvements 
of  the  river  since  1876.  It  is  estimated  that  the  continuation  of  the  present  improv^e- 
ment  will  be  followed  by  a  continuation  of  this  rapid  development  of  the  neigh.l>ox'« 
hood. 


TAR80R0 


I 

I 


CENTRE  BLUFF 


Map  or 

Tar  River, N.C. 

fym.^/2MlU4 


XO  /sMc 


APPENDIX  M — ^REPORT   OP   CAPTAIN  BIXBY. 


1013 


The  commerce  for  the  year  ending  December  30, 1886,  is  estimated  as  follows : 

Foreign  and  coastwise  :  Tomjage. 

lukiog  regular  tripa,  10  steamers 4,000 

Making  irregular  trips  (f)  sail-boate 23.u00 

27, 000 


Articles. 


Cotton 

Potatoes 

NsTsI  stores  .. 
Cotton-seed  oil. 
Wise 


Rioe.  cleared 

Uee.  Toagh 

Peuiats , 

B?«B 

Track 

Bslosters 

Shingles 

Stares 

Lambez I. 

Lamber  (juniper) 

FOctilizers 

GeiMvai  mercbaadise 

PusSBgcr  fsres  (on  rirer  steamers) 


bales. 

..  barrels. 

do  .. 

do  .. 

do... 

do... 

..boshels. 

do... 

packages. 

do... 

..number. 
....   do... 

do  .. 

feet. 

do... 

. . .  tons. .  ■ 

do... 

..number. 


Total. 


Quantity. 


Amount. 


82,298 

$1, 291. 520 

4,727 

7,090 

4,845 

0.690 

81 

1.620 

30 

1,5U0 

80 

6i0 

66.449 

39, 869 

5,100 

5,100 

2,054 

12, 324 

157 

414 

81,400 

11.480 

8,222,000 

12.888 

118.  000 

17.000 

36.  598, 800 

305. 988 

275,000 

9,600 

3,400' 

88,400 

9.816 

450,800 

7,200 

10,820 

2,336,703 
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IMPROVEMENT  OF  CONTENTNIA  CREEK,  NORTH  CAROLINA. 

(For  special  history  of  past  work,  see  page  975  Annual  Biport  for 
1S86.) 

Contentnia  Greek,  a  tribatary  of  the  Keuse  Biver,  has  a  total  length 
of  aboat  144  miles,  add  a  'drainage  area  of  1,184  sqaare  miles.  This 
creek,  prior  to  governmental  improvement  in  1881,  had  a  depth  of  abont 
3feetduringnine  months  of  the  year,  from  its  month  in  theKeuse  upward^ 
aboat  63  miles,  to  Stantonsbarg,  its  practical  limit  of  navigation ;  but 
its  channel  was  completel3'  blocked  at  all  stages  of  water  by  sunken 
logs  and  stumps  and  by  floating  obstructions.  Its  steamboat  commerce 
was  nothing. 

The  original  project  of  1881,  as  continued  to  date,  proposed  for  $40,000 
to  secure  a  safe  and  unobstructed  3-foot  navigation  over  this  entire  dis- 
tance daring  the  high- water  season  of  about  nine  months.  This  estimate 
was  based  on  an  examination  required  to  be  made  in  great  haste,  at 
slight  expense,  and  during  a  timeof  high  ireshet.  The  estimate  supposed 
the  obstractions  to  be  about  seventeen  sunken  trees  and  one  stump  per 
mile,  but  actual  work  later  showed  an  average  of  more  than  forty- 
flve  sunken  trees  and  forty-flve  stumps  per  mile.  A  personal  examina- 
tion of  the  river  over  its  entire  length  (made  as  soon  as  possible  by 
me  after  assuming  charge  in  1884)  revealed  these  facts,  and  more- 
over showed  me  the  agricultural  richness  of  the  river  basin,  its  urgent 
need  for  better  transportation  facilities,  and  the  worthiness  of  the  im- 
provement Moreover,  inadequate  yearly  appropriations  and  their  con- 
sequences (the  alternate  disorganization  and|reorganization  of  working 
parties,  damage  to  unfinished  work,  extra  superintendence,  and  deteri- 
oration of  plant)  have  added  considerably  to  the  cost  of  the  work.  For 
all  the  above  reasons,  the  estimates  for  the  final  cost  of  the  work  were 
raised  in  1885  to  $75,000,  and  now  (1887)  to  $78,000.  The  aggregate 
amount  appropriated  for  this  project  up  to  June  30, 1887,  is  $40,000. 
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Thirty-fonr  thoasand,  nineteen  dollars  and  nine  cents  has  been  spent 
in  all  npon  this  improvement  up  to  June  30, 1887,  in  securing  a  roughly 
cleared  3  foot  navigation  over  the  31  miles  from  its  mouth  up  to  Snowr 
Hill  during  the  high- water  season.  In  consequence  of  this,  a  steam- 
boat line  has  been  permanently  established  upon  the  whole  length 
thus  improved,  and  two  steamboats  have  made  biweekly  trips  daring 
nearly  nine  months  each  year,  to  the  great  benefit  to  the  neighboring 
country,  otherwise  without  transportation  facilities  for  its  products. 
Furthermore,  a  commencement  has  been  made  upon  the  opening  of  the 
river  above  Snow  Hill.  The  present  commerce  (including  rafted  goods) 
is  rapidly  increasing,  and  is  at  present  about  $600,000  of  goods  trans- 
ported per  year,  showing  that  each  dollar  spent  on  the  improvement 
has  been  accompanied  by  the  development  of  $17  in  annual  commerce. 
The  latest  reliable  commercial  statistiq/s,  those  of  the  year  ending  De- 
cember, 30, 1886,  are  herewith  appended. 

The  navigation  of  this  river  is  obstructed  at  points  as  shown  by  the 
following  extract  from  special  report  dated  December  18, 1886 : 

Between  Stantonsbarg,  the  head  of  present  improvement,  and  Snow  Hill,  the 
head  of  present  navigation,  there  are  three  connty  bridges  without  draws,  hnt 
there  has  as  yet  been  no  navigation  demanding  draws.  When  needed,  the  draws  will 
undoubtedly  be  put  in  by  the  connty  authorities.  I  therefore  recommend  that  these 
bridges  be  permitted,  for  the  presefit,  to  remain  in  their  present  condition,  provided 
that  their  owners  will  insert  suitable  draws  therein  whenever  needed  by  steamers. 

The  special  work  of  the  year  is  as  follows :  Expenditures,  $9,331.40; 
value  of  United  States  plant,  $5,000.  No  work  prior  to  October,  1886,  for 
want  of  funds.  Two  small  steam-hoisters  in  use  during  portion  of  year. 
Owing  to  its  variable  features  and  the  difficulty  of  properly  specifying 
it  beforehand  and  inspecting  it  afterward,  the  work  was  allowably 
done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

Between  the  last  of  October,  1886,  and  June  30, 1887,  and  from  the 
31  miles  of  river  below  Snow  Hill,  102  lai-ge  snags,  14  cords  small 
snags,  264  large  stumps  (hoisted),  317  large  stumps  (blasted),  750  logs, 
and  115  cubic  yards  mud  were  removed  from  the  river  bed ;  513  float- 
ing logs  were  removed  from  the  channel,  and  403  large  trees  j  225  cords 
of  brush  were  cut  and  pulled  back  from  the  edge  of  the  river  banks, 
so  as  to  secure  the  proposed  channel  up  as  far  as  Snow  Hill.  Work 
was  also  begun  above  Snow  Hill.  High  water  prevented  work  a  few- 
days  each  month.  Kear  the  mouth  of  the  river  825  cubic  yards  of  earth 
were  piled  on  the  up-stream  side  of  a  small  log  dike  at  the  head  of 
Spring  Slough,  so  as  to  complete  it  to  384  feet  length,  4  feet  thickness 
at  top,  and  10  feet  thickness  at  bottom,  this  dike  being  built  to  prevent 
the  water  from  wasting  into  the  adjacent  swamp  at  low  water. 

Two  small  steam-hoisters,  two  quarter-boats,  four  small  decked  flats, 
and  Ave  small  skiffs  were  built  on  the  works  during  the  flrst  part  of 
the  season. 

A  water-gauge  record  was  kept  during  the  working  season. 

A  careful  inspection  of  property  was  made  at  the  end  of  the  year. 

All  the  above  work  has  been  well  and  vigorously  carried  forward 
under  the  immediate  supervision  of  Assistant  Engineers  B.  Eansom 
and  J.  D.  Whitford. 

Eecommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accordance  with  the  present  proposed  and  ap- 
proved project,  so  as  to  secure  a  thoroughly  cleared  3  foot  navigation 
over  the  entire  river  from  its  mouth  63  miles  upward  to  Stantonsburg 
during  the  nine  commercial  busy  months  of  the  year,  at  a  total  ex- 
pense of  $37,500  in  addition  to  the  funds  available  June  30, 1887  ^  this 
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amoaut  to  be  appropriated  in  yearly  installments  of  $30,000  until  com- 
plete. Smaller  appropriations  will  increase  tbe  cost  by  from  $1,000  to 
$4,(MH>  per  appropriation.  Further  improvement,  so  as  to  extend  this 
navigation  above  Stantonsburg,  or  so  as  to  make  any  part  of  the  river 
navigable  daring  the  low- water  season,  is  not  recommended  at  present. 
After  the  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows: 

Fourteen  thousand  dollars  to  secure  a  fairly  cleared  natural  channel 
for  steam  navigation  from  Snow  Hill  32  miles  upward  to  Stantonsburg, 
by  removing  all  dangerous  obstructions,  such  as  sunken  logs  and  snags, 
and  by  cutting  down  and  pulling  back  from  caving  banks  the  trees 
which  would  otherwise  soon  fall  into  the  river.  The  extension  of  navi- 
pition  to  Stantonsburg  will  open  up  the  richest  part  of  the  Gontentnia 
Basin,  and  will  greatly  increase  the  river  commerce. 
.  Ten  thousand  dollars  to  dredge  and  dike  the  natural  channel  in  its 
*' narrows"  and  near  the  river's  month,  so  as  to  keep  the  water  fipom 
.-unning  off  into  the  adjacent  swamps. 

Thirteen  thousand  five  hundred  dollars  to  clear  the  entire  river  thor- 
oughly of  all  remaining  obstructions  to  its  free  navigation  during  the 
Dine  commercially  busy  months  of  the  year. 

This  river  is  in  the  liecond  collection  district  of  North  Carolina. 

Money  statement. 

July!,  1886,  amoant  available $312.31 

Amoaut  appropriated  by  act  approved  Angnst  5,  1886 15,000.00 

15, 312. 31 
July  I,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  ontatAnding  Jaly  1, 1686 $8,623.22 

.Inly  1,  18K7,  oatatanding  liabilities 708.18 

9,331.40 

Jnly  I,  1887,  amount  available 5,980.91 

(Amount  (estimated)  required  for  completion  of  existing  project 37, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


rkport  of  mb.  r.  rak80m,  assistant  engineer. 

United  States  Engineer  Office, 

New  Berne,  N.  C,  July  1,  1887. 

CAPTAnr :  I  have  tbe  honor  to  make  the  following  report  of  operations  upon  Con- 
tentnia  Creek  dnringa  short  time  of  the  past  fiscal  year. 

On  October  28, 1886,  a  small  force  was  put  to  work  a  short  distance  above  the 
month  of  Gontentnia  Creek,  first,  to  build  an  eartlf  dam  or  dike  from  the  head  of 
Spring  Slough  to  the  high  ground  south.  The  length  is  384  feet.  The  base  has  a 
minimum  width  of  10  feet,  with  an  average  height  of  4  feet,  and  is  4  feet  wide  on  top. 
It  is  level  its  whole  len^h  on  top.  Tbe  dam  was  completed  on  the  20th  of  Novem- 
ber. At  the  creek  end  it  is  faced  with  2-incb  short  piles,  and  the  work  is  well  done, 
tbe  whole  dike  having  been  compactly  rammed.  Next,  Spring  Slough  was  partially 
cleared  over  its  whole  length  to  30  feet  width,  and  120  stumps,  40  large  logs,  and  14 
ooffds  of  anaga  were  taken  out.  Twenty-two  large  trees  were  cut  from  toe  banks, 
and  600  leet  of  bank  cleared  of  small  growth.  This  piece  of  work  was  far  from 
complete,  though,  with  a  comparatively  small  additional  work  at  head  of  slough, 
boats  eoald  naWgate  the  slough.  Duri  ng  tbe  fall,  estimates  for  a  light  working  plan  t 
rabmittad  and  approved,  and  materials  procured  by  the  Ist  of  Deoember  to 
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begin  work  building  the  plant.    On  that  day  I  transferred  the  charge  of  the  work 
t-oJ.  D.  Whitford,  assistant  engineer. 

The  expenditures  for  the  year  while  in  my  charge  were $452. 09 

Superintendence  and  labor 443.59 

Material(12  shovels) ,..        9.50 

The  cost  of  bnilding  the  dam  was,  by  close  approximation 295. 00 

Work  upon  Spring  Slongh,  by  close  approximation 148. 59 

The  work  was  done  mainly  with  implements  and  flats  borrowed  from  the  Neuse 
River  plant. 

Very  respectfully^  yonr  obedient  servant, 

R.  Ransom, 
Assistant  Engineer. 
Capt.  W.  H.  Bixby, 

Corps  of  Engineers,  U.  S.  A. 


COMMERCIAL  STATISTICS. 

When  work  commenced  in  1881  the  steam-boat  commerce  was  nothing  and  its  raft- 
ing commerce  insigniflcant ;  and  the  products  of  the  neighborhood  had  to  be  hauled 
overland  long  distances  to  market. 

At  present  four  steam-boats  enter  this  river,  of  which  two  stop  near  its  month,  and 
two  run  30  miles  up  the  river  to  Snow  Hill  during  nearly  nine  months  of  the  year, 
carrying  over  $600,000  of  goods  per  year. 

The  rates  of  present  transportation  are  estimated  at  from  12  to  50  per  cent.  less  than 
those  of  the  former  transportation.    The  marine  insurance  rates  are  already  light. 

The  commerce  is  rapidly  increasing.  Each  dollar  so  far  spent  on  this  improvement 
has  been  accompanied  by  the  development  of  $17  of  annual  commerce.  BeU's  Ferry, 
4  miles  from  the  river  month,  has  increased  from,  one  store,  a  few  houses,  and  thirty- 
seven  inhabitants  in  1880  up  to  thirty-seven  stores  and  houses,  several  churches, 
mills,  and  school-houses,  about  200  inhabitants,  and  a  commerce  of  about  |200,00O. 
iSnbw  Hill,  31  miles  from  the  river  mouth,  has  increased  from  332  inhabitants  in  1880 
np  to  about  500  inhabitants.  In  both  towns  the  property  has  increased  in  like  propor- 
tion. It  is  estimated  that  the  extension  of  navigation  33  miles  farther  to  Stantons- 
burg  will  open  up  the  richest  part  of  the  Contentnia  Basin,  and  will  more  than 
double  its  present  commerce. 

The  commerce  of  the  year  ending  December  30,  1886,  is  estimated  as  follows: 


Articles. 


Cotton '. bales. 

Rice bushels . 

Fertili  zers tons . 

(renerftl  merchandise do... 

Peanuts bushels. 

Fish  (fresh) packages. 

Oysters do... 

Fish  (salt) .^rrels. 

Live  stock number. 


Total 


Quantity. 

Amount. 

R.500 

$340,000 

30.500 

18,300 

1,350 

35,100 

4.800 

240.000 

3,000 

3,000 

ISO 

750 

150 

750 

300 

l,50O 

15 

150 

039,550 


M3. 

IMPROVEMENT  OF  TRENT  RIVER,  NORTH  CAROLINA. 

(For  special  history  of  past  work,  see  p.  978,  Annual  Report  of  1886.) 
Trent  River,  a  tributary  of  the  Neuse  River,  has  a  total  length  of* 
about  73  miles,  and  a  drainage  area  of  657  square  miles.  This  river  in 
1879,  at  the  time  when  placed  under  governmental  improvement,  pos- 
sessed a  6-foot  to  8-foot  roughly  cleared  navigation  from  its  mouth  at 
^ew  Berne  up  21  miles  to  Pollocksville,  and  a  lighter-draught  naviga>- 
tion  9  miles  further  to  Quaker  Bridge.    Above  Pollocksville  the  bars. 
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»iag8,  and  trees  prevented  all  navigation,  except  occasionally  by  small 
flat  boats  duriDg  high  freshets. 

Its  commerce  is  estimated  to  have  been  abont  $400,000  of  goods  per 
year. 

The  onginal  projects  of  1879  to  1880,  as  continned  to  date,  assumed 
that  G  to  8  feet  of  water  conld  be  carried  at  all  stages  from  its  month  21 
miles  to  Pollocksville,  and  proposed^  for  $22,000  to  secure  a  thoroughly 
cleared  3-foot  navigation,  with  at  least  50  feet  chpunel  width  at  ail 
stages  of  water,  from  Pollocksville  22  miles  up  to  Ti*enton,  the  practica- 
ble Hmit  of  steamboat  navigation,  using  the  balance  of  the  funds  to  im- 
prove the  channel  from  its  month  30  miles  upwards  to  Pollocksville  and 
Qaaker  Bridge. 

This  estimate  was  based  on  an  examination  required  to  be  made  in 
great  haste  and  at  slight  expense.  The  estimate  as  regards  sunken  ob- 
i>tractions  in  the  upper  14  miles  of  river  supposed  only  25  stumps  and 
logs  per  mile,  whereas  an  average  of  more  than  250  per  mile  were  actually 
foand.  A  personal  examination  of  the  river  over  its  entire  length  (made 
by  me  as  soon  as  possible  after  assuming  charge  in  1884)  revealed  these 
facts,  and,  moreover,  showed  me  the  agricultural  richness  of  the  river 
basin,  its  need  of  better  transportation  facilities,  and  the  worthiness  of 
the  improvement.  Moreover,  inadeqnate  yearly  appropriations  and  their 
consequences  {the  alternate  disorganization  and  reorganization  of  work- 
ing parties,  damage  to  unfinished  work,  extra  superintendence,  and  de- 
terioration of  plant)  have  added  considerably  to  the  cost  of  the  work. 
For  all  the  above  reasons,  the  estimates  for  tl^e  final  cost  of  the  work 
were  raised  in  1885  to  $57,000,  and  now  (1887)  to  $59,000.  The  aggre- 
gate amount  appropriated  for  this  project  up  to  June  30, 1887,  is  $45,500. 

Forty-two  thousand,  thirty-one  dollars  and  seventy-three  cents  has 
been  spent  in  all  upon  this  improvement  up  to  June  30, 1887,  in  secur- 
ing a  moderately  well-cleared  6-i'oot to  8foot  navigation  at  all  stages (8 
to  9  feet  at  ordinary  stages)  from  New  Berne  30  miles  up  to  Quaker 
Bridge,  and  thence  a  thoroughly  cleared  3-foot  navigation,  at  least  50 
feet  wide  at  all  stages,  13  miles  further  to  Trenton,  and  an  excellent 
toming-basin  at  Trenton.  In  consequence  of  this  improvement  a  steam- 
boat navigation  has  been  permanently  established  over  the  entire  river 
to  Trenton,  with  weekly  trips  in  summer  and  tri-weekly  trips  in  the 
busy  seasons  of  winter.  The  commerce  is  still  increasing,  and  is  now 
about  $650,000  of  goods  transports  per  year  (including  rafted  goods), 
showing  that  each  dollar  spent  on  this  improvement  has  been  accom- 
panied by  the  development  of  about  $6  of  annual  commerce.  The  latest 
reliable  commercial  statistics,  those  of  the  year  ending  December  30, 
1886,  are  herewith  appended. 

The  navigation  of  this  river  is  not  obstructed  by  bridges  without 
draws. 

The  special  work  of  the  year  is  as  follows :  Expenditures,  $567.67 ; 
value  of  United  States  plant,  $15,700.  No  work  done  before  October, 
1*^,  for  want  of  funds. 

•Jwing  to  the  difficulty  and  expense  of  properly  specifying  it  before- 
band,  and  inspecting  and  measuring  it  afterwards,  the  work  was  allow- 
^y  done  by  hired  labor  and  purchase  of  materials  in  open  market. 
The  most  important  work  to  be  done  was  that  of  dredging  and  blasting 
at  Foy's  Flats.  Attempts  were  made  all  during  the  year  to  hire  the 
(hedging,  but  the  amount  of  funds  available  for  this  work  was  so  small 
that  nothing  could  be  obtained  at  any  terms  advantageous  and  economi- 
^  to  the  United  States.  Oonsequently  further  work  awaits  further 
Vpiopriations.    While  so  waiting,  seven  logs  and  six  trees  were  re- 
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At  present  steamers  luake  regular  semi- weekly  trips  in  summer,  and  tri -weekly  or 
daily  trips  in  the  busy  season  of  winter,  going  43  miles  up  the  river  to  Trenton,  car- 
rying about  |(3r>0,U00  of  goods  per  year. 

The  rates  of  present  transportation  are  estimated  at  from  25  to  75  per  cent,  less 
than  tl)ose  in  1879,  and  the  marine  insarance  is  now  considered  unnecessary. 

The  commerce  is  increasing.  Each  dollar  so  far  spent  upon  the  improvement  has 
been  accompanied  by  the  development  of  about  $6  of  annual  cpmroerce.  It  is  esti- 
mated that  i)rospective  benefits  are  in  proportion  to  those  of  the  past.  Half  of  the 
rivtr  basin  is  without  railroad  transportation,  and  must  depend  upon  the  riyer  for 
its  future  development. 

No  detailed  account  of  the  commerce  of  the  river  could  be  obtained  from  the  steam- 
boat companies. 

The  commerce  for  the  year  ending  December  30,  1886,  is  estimated  as  follows: 

Cotton  (8,300  bales) $332,000 

General  merchandise  (lumber,  potatoes,  cotton-seed,  truck,  hay,  salt,  lime, 
flour,  machinery,  fertilizers) ". 318,000 

650,000 


M4. 

IMPROVEMENT  OF  THE  NEUSE  RIVER,  NORTH  CAROLINA. 

(For  special  history  of  past  work,  see  p.  082  ADnnal  Report  of  1886.) 
Neuse  River,  entering  into  tbe  Pamlico  Sound,  has  a  total  length  of 
about  360  miles  and  a  drainage  area  of  5,781  square  miles  (2,506  of  which 
are  situated  above  the  mouth  of  its  upper  main  tributary,  the  Gonteut- 
nia).  This  river,  when  placed  under  governmental  improvement  in 
1878,  possessed  during  nine  months  of  the  year  a  Ofoot  depth  of  chan- 
nel from  its  mouth  40  miles  up  to  New  Berne,  thence  a  4foot  depth  50 
miles  further  to  Kinston,  thence  a  3-foot  depth  46  miles  further  to 
Goldsborough,  and  thence  a  2foot  depth  62  miles  further  to  Smithfield, 
this  channel  depth  being  reduced  during  thelow- water  season  to  8  feet 
at  New  Berne,  2  feet  at  Kinston,  and  1  foot  at  Smithfield.  Over  the 
whole  198  miles  the  river  was  so  blocked  by  war  and  other  obstructions 
that  navigation  was  impracticable.  Its  steam-boat  navigation  was  there- 
fore almost  nothing. 

The  original  projects  of  1871  for  below  Goldsborough,  and  of  1879  for 
above  Goldsborough,  contemplated  for  $174,000,  in  all,  the  removal  of  the 
war  blockades  and  natural  obstructions  (only  6,000  logs  and  snags) 
and  the  excavation  of  a  few  cut-offs,  so  as  to  get  4.J  feet  at  low  water 
all  the  year  to  Goldsborough,  and  3  feet  during  nine  months  to  Smithfield. 
However,  over  16,000  logs  and  snags  had  to  be  removed,  and  over  5,000 
linear  feet  of  logs  and  brush  jetties,  and  43,000  linear  feet  of  plank  jet- 
ties, have  had  to  be  constructed  to  give  only  a  portion  of  the  originally 
projected  improvement,  so  that  the  original  estimates  have  since  had 
to  be  largely  increased.    A  personal  examination  of  the  river  (made  by 
me  as  soon  as  possible  after  assuming  charge  in  1884)  revealed  the  ne- 
cessity for  so  much  work,  and  moreover  showed  the  agricultural  richi. 
ness  of  the  river  basin,  its  need  of  free  transportation  facilities,  and  the 
worthiness  of  the  improvement.    The  projects  of  1878, 1880,  and  1883, 
as  continued  to  date,  propose  to  remove  all  sunken  logs,  snags,  floating 
and  other  obstructions,  and  to  contract  the  channel-way  by  jetties 
so  as  to  assure  during  the  entire  year  an  unobstructed  8-foot  navig^a- 
tion  40  miles  up  to  New  Berne,  and  a  similar  4-foot  navigation   50 
•miles  further  to  Kinston,  and  during  nine  months  of  the  year  a  3-foot 
navigation  108  miles  further  to  Smithfield.    Besides  the  first  insufficient 
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estimates,  I  find  that  inadequate  yearly  appropriations  and  their  con- 
sequences (the  alternate  disorganization  and  reorganization  of  working 
parties,  damage  to  unfinished  work,  extra  superintendence,  and  dete- 
rioration of  plant)  have  added  considerably  to  the  cost  of  the  work. 
For  all  the  above  reasons  the  estimates  for  the  final  cost  of  this  work 
were  raised  in  1885  to  $370,000  and  now  (1887)  to  $374,000.  The  ag- 
irregate  amount  appropriated  for  these  projects  up  to  June  30, 1887,  is 
$232,500. 

Two  hundred  and  twenty  thousand  and  forty  dollars  and  thirty-eight 
cents  have  been  spent  in  all  upon  this  improvement  up  to  June  30, 1{S7, 
pving  a  moderately  well-cleared  channel  over  the  entire  length  of  the 
river,  allowing  an  8-foot  navigation  40  miles  to  Kew  Berne  and  a  3-foot 
navigation  50  miles  further  to  Kinston  all  the  year  j  also,  a  fair  3-foot 
navigation  46  miles  further,  to  Goldsborough,  during  nine  months  per 
year,  and  still  62  miles  further,  to  Smithfield,  six  months  per  year.  In 
onsequence  of  this,  two  steam-boat  lines  have  been  permanently  es- 
tablished between  Kew  Berne  and  Kinston,  and  the  river  commerce  has 
increased  from  almost  nothing  up  to  over  $1,800,000  of  goods  trans- 
ported per  year,  showing  that  each  dollar  spent  on  this  improvement 
has  been  accompanied  by  the  development  of  about  $S  of  annual  com- 
merce. The  latest  reliable  commercial  statistics,  those  of  the  year  end- 
ing December  30,  1886,  are  herewith  appended. 

The  navigation  of  this  river  is  obstracted  at  points,  as  shown  by  the 
following  extract  from  special  report  dated  December  18, 1886  : 

Near  Kinston  this  river  is  crossed  by  the  Atlantic  and  North  Carolina  Railroad  on 
a  draw-bridj;e,  -whose  draw-span  Is  placed  upon  the  shallow  side  of  the  river  instead 
of  over  the  main  channel-way.  The  present  improvement  will  probably  be  so  far 
finished  in  1887  as  to  i>ennit  of  a  deeper  navigation  above  this  bridge  at  Kinston  than 
wiU  then  be  able  to  pass  through  this  draw-ox)ening.  All  the  steamer  captains  whom 
I  have  so  far  iieard  from  state  that  they  have  not  as  yet  been  delayed  from  want  of 
v^ater  at  this  draw-opening,  and  I  do  not  see  any  reason  for  a  change  in  the  position 
of  the  draw  before  1^587.  I  therefore  recommend  that  this  draw  may  be  permitted  to 
leaiain  in  itn  present  position  for  the  present,  but  that  it  be  moved  to  the  channel 
nde  of  the  river  as  soon  as  it  becomes  the  chief  serious  obstruction  to  a  permanently 
aiczeased  depth  of  navigation  between  New  Berne  and  Kinston. 

Near  Goldsborongh  this  river  is  crossed  by  the  Wilmington  and  Weldon  Railroad, 
on  a  single-«p4ui  bridge  without  a  draw.  The  bottom  oi  the  bridge  is  about  17  feet 
tbove  low  water.  The  channel  is  said  to  be  partially  obstmcted  bv  a  pier  of  the 
tener  bridge.  Very  few  steamers  have  so  far  reached  this  bridge,  although  the  river 
is  navigable  for  several  miles  above  Goldsborough.  I  therefore  recommend  that  this 
bridge  he  permitted  for  the  present  to  remain  in  its  present  condition,  provided  that 
the  owners  will  clear  away  the  obstructing  portion -of  the  old  pier  beneath,  and  pro- 
rided  also  that  they  will  furnish  a  suitable  hinge-joint  to  the  smoke-stacks  of  all 
cleaiDers  nsini;  regularly  this  portion  of  the  river. 

Above  Goldsborongh  and  below  Smithfield  there  are  six  county  bridges  without  draws, 
bot  there  haa  as  yet  oeen  no  navigation  demanding  draws.  When  needed,  the  draws 
viU  oodonbtedly  be  pnt  in  by  the  county  authorities.  I  therefore  recommend  that 
ilfeese  bridses  be  permitted  for  the  present  to  remain  in  their  present  condition,  pro- 
vided that  their  owners  will  insert  draws  therein  whenever  needed  by  the  steamers. 

The  special  work  of  the  year  is  as  follows :  Expenditures,  $14,214.66 ; 
Talne  of  United  States  plant,  $5,480.  Three  United  States  steam - 
Meters  were  in  use  daring  the  working  season.  No  work  done  before 
Oeu^r  10  on  accoant  of  high  water. 

Owing  to  its  variable  features,  and  the  difficulty  of  properly  speci- 
fring  it  beforehand  and  inspecting  it  afterwards,  the  work  (except  the 
^rehase  of  lamber)  was  allowably  done  by  hired  labor  and  the  pur- 
diase  of  materials  in  open  market. 

The  stage  of  water  allowed  jettying  only  one  month  daring  the  year 
(from  October  10  to  November  10).  During  this  time,  and  over  2 
aileB  of  river  from  27  to  30  miles  above  New  Berne,  eight  unfinished  and 
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thirteen  new  pile  and  plank  jetties  (1,767  linear  feet)  were  completed  in 
place.  As  soon  as  jettying  was  stopped,  snagging  and  clearing  banks 
was  commenced.  Between  December  10  and  Jane  30  the  river  was  re- 
examined and  recleared  from  Ball  Point,  30  miles  above  Few  Berne,  50 
miles  upward  to  near  White  Hall,  28  miles  above  Kington.  In  this  way 
1,347  logs,  334  trees,  1,631  stamps  (hoisted),  88  stamps  (blasted),  2,939 
large  snags,  161  cords  small  snags,  235  linear  feet  old  undermined  jet- 
ties, and  225  old  bank-protector  piles  were  removed  from  the  river  chan- 
nel; and  810  logs  (rolled  back),  16  stamps,  96  trees  (trimmed),  2,012 
trees  (cut  and  pulled  back),  and  35  cords  small  brush  were  removed 
from  91,913  linear  feet  of  river-bank.  This  work  was  interfered  with  by 
freshets  in  March  and  April. 

During  the  year,  one  hoister  was  entirely  rebuilt,  with  new  scow  and 
new  engine  and  boiler,  and  the  other  was  supplied  with  a  new  scow,  one 
old  engine  and  scow  being  retained  for  occasional  use  on  the  work. 

A  water-gauge  record  was  kept  during  the  yean 

A  careful  inspection  of  property  was  made  at  the  end  of  the  year. 

The  completion  of  a  thoroughly  cleared  4-foot  channel  from  New 
Berne  to  Kinston  will  reqaire  further  jettying  over  1.5  miles  of  river, 
the  removal  of  many,  snags,  logs,  and  trees  from  the  bed  of  the  river, 
and  the  removal  or  repair  of  some  old  jetties. 

This  work  will  be  pushed  forward  rapidly  daring  the  coming  high- 
water  season,  and  carried  as  far  as  the  present  funds  will  permit. 

All  the  above  work  has  been  well  and  vigorously  carried  forward 
under  the  immediate  supervision  of  Assistant  Engineer  E.  Bansom, 
whose  report  is  herewith  appended. 

Becommeudations  for  future  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accordance  with  thepresent  approved  and  adopted 
projects,  so  as  to  secure  a  thoroughly  cleared  9-foot  navigation  40  miles, 
up  to  New  Berne,  and  a  similar  4-foot  navigation  50  miles  farther,  to 
Kinston,  daring  the  entire  year,  and  thence  a  similar  3-foot  navigation 
108  miles  farther,  to  Smithfield,  during  nine  months  of  the  year,  at  a 
total  expense  of  $141,500,  in  addition  to  the  funds  available  June  30, 
1887,  this  amount  to  be  appropriated  in  yearly  installments  of  about 
$60,000  each. 

Smaller  yearly  appropriations,  involving  the  alternate  disorganiza- 
tion and  reorganization  of  working  parties,  damage  to  unfinished  work, 
extra  superintendence,  and  the  deterioration  of  plant  will  increase 
the  cost  of  the  work  by  from  $2,000  to  $6,000  per  appropriation.  Fur- 
ther improvement,  so  as  to  extend  the  navigation  above  Smithfield,  or 
so  as  to  increase  the  depth  of  water  or  length  of  time  of  such  naviga- 
tion below  Smithfield,  is  not  recommended  at  present. 

After  the  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $2,000  to  $6,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately,  as  follows : 

Twenty -one  thoasand  five  hundred  dollars  to  secure  an  unobstructed 
channel  of  3  feet  depth  at  low  water  from.  New  Berne  50  miles  up- 
wards to  Kinston,  by  completing  the  present  work  of  contraction  of 
the  river  channel. 

Twenty  thousand  dollars  to  secure  a  thoroughly  cleared  natural  chan- 
nel from  Kinston  108  miles  upwards,  to  Smithfield,  by  removing  all 
sunken  logs  and  snags,  and  by  cutting  down  and  pulling  back  from 
caving  banks  the  trees  which  would  otherwise  soon  fall  into  the  river. . 
Twenty  thousand  dollars  to  increase  the  channel  depth  from  New 
Berne  to  Kinston  to  4  feet  at  low  water  by  dredging  and  jettying. 
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Eighty  thouBand  dollars  to  increase  the  channel  depth  from  Kinston 
to  Smithfield  to  3  feet  daring  nine  months  of  the  yeu*  by  dredging  and 
jetting. 

This  riTer  is  In  tke  collection  district  of  Pamlico,  N.  C. 

Money  statement 

July  1,  1886,  amount  available $4,174.28 

Amoant  appropriated  by  act  approved  August  5, 1886 22,500.00 


Jnly  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabUitira  outstanding  July  1, 1886 $13,873.41 

Jnly  1, 1887, outstanding  liabilities 1,341.25 


26, 674. 28 


14,214.66 


July  1,  1887,  amount  available 12,459.62 


f  Amount  (estimated)  required  for  completion  of  existing  project.......  141,500.00 


i  Amount  tWt  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    60, 000. 00 
Submitted  in  coroplianoe  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah^traci  of  proposals  for  fi&mishing  lumber,  iron,  at^  nails  for  improving  Neuso  Biver, 

North  Carolina,  opened  at  12  m.,  July  14, 1686. 


No. 


Nmmes  and  addreaaee  of  bidders. 


J.  C.Whitty,  New  Bene,  N.  C. 


B.  W.  Canady,  Kinston,  N. C. . 


M.  H.  Carr  and  J.  H.  White, 
Cobton,  N.  C. 


Price. 


No  bid  for  lumber.  0  cents  per 

nonnd  for  iron,  $2.70  per  keg 

for  naUs. 
$18.50  per  M  for  lumber.  5  cents 

per  pound  for  iron,  $2.75  per 

k^  for  nails. 
$15 •  per  If  for  lumber.   No  bid 

for  iron  and  nails. 


Bemarks. 


Proposal  to  fbmlsh  iron  and 
nails. 

Proposal  to  furnish  all. 


Proposal  for  25,000  feet  Inm- 
ber  only.  No  bid  for  iron 
and  nails. 


Contract  with  B.  W.  Canady. 


Abstract  of  proposals  for  building  two  scows,  with  hoisters,  opened  at  12  m.,  July  30, 1886. 


No. 

Namee  and  addresses  of  bidders. 

Price. 

Bemarks. 

1 

Fred. Ferebeew Portsmouth.  Va. .........  ............ 

$3,282 
2,350 

Proposal  for  the  two,  deHvered  in 
ninety  days  fh>m  date  of  con- 
tract. 

PropoMkl  for  both. 

?, 

Samuel  W.  Skinner.  Wilminirton.  N.  C 

« 

Rejected ;  price  too  high.    Built  by  hired  labor  and  purchase  of  materials  in  open 
market. 


Abstract  of  proposals  for  furnishing  a  hoisting  engine  for  the  improvement  of  Neuee  River, 

North  Carolina,  opened  at  12  m.,  Januarys,  1887. 


Ko. 

Karnes  and  addresses  of  bidders. 

Price. 

1 
No. 

1 

8 

4 

Names  and  addresses  of  bidders. 

Price. 

1 
2 

6«erge  L.  Neville,  Portsmouth,  Va . . . 
Lidgerwood    Manufacturing    Com- 
pany.New  York,N.Y 

$1,225 
1,214 

E.  J.  Codd  A  Co.,  Baltimore,  Hd. . . . 
J.  S.  Mnndv.  Newark.  N.J..... 

$1,215 
1,060 

Contract  with  J.  S.  Mundy. 


1024  RERORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

rbpobt  of  mr.  r.  ransom,  assistant  engineer. 

United  States  Engineer  Office, 

New  Berne,  N.  C,  June  30,  1887. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  upon  Neuse 
River  for  the  fiscal  year  ending  the  30th  of  Jane,  18157 : 

Total  expenditures  under  roy  orders 112,561.63 

^  '    ■ 

Divided  as  follows : 

Pay-rolls 7,926.U2 

Materials 3,223.75 

Rations 1,199.51 

Office  rent,  etc 113.20 

Travel  expenses 118. 25 

Superintendence,  care  of  property,  and  office  expenses,  previous  to  October,  1886, 
$827.93. 

Active  work  was  resumed  the  10th  of  October,  1886,  as  soon  as  the  water  in  the  river 
was  low  enough  for  advantageous  work. 

During  October  and  November  1,767  linear  feet  of  jetties  were  put  in,  beginning 
with  jetty  55|,  as  markpd  upon  blue  print  for  Deer  Neck  and  below.  Nos.  S-H  &Qd 
58^  were  begun  and  finished  in  1886-'87 ;  62  to  69  were  be^un  in  1885,  but  cohipleted 
in  October,  1836;  Nos.  70  to 80  were  begun  and  completed  in  1886-^87 ;  making  a  total 
as  above.    The  cost  of  this  1,767  feet  of  jetty  ing  was : 

Labor,  rations,  and  superintendence $946.31 

Materials  (40,956  feet  lumber,  $552.90;  iron  and  nails,  $16.62) 569.52 

Making  total  of 1,515.83 

By  the  10th  of  November,  1886,  the  water  was  too  high  for  further  jetty  ing,  and 
snitgging  and  clearing  bank^  Was  begun,  ^oing  up-stream  from  Bull  Point. 

From  Bull  Point,  about  22  miles  to  Kmston,  235  feet  of  old  jetties,  561  logs,  543 
stumps,  745  snags,  82  cords  small  stuff,  and  225  old  bank-protector  piles  were  with- 
drawn from  the  stream,  and  16  stumps  cut  off;  542  trees  cut  and  pulled  back,  71  trees 
trimmed ;  12  cords  of  brush  cut,  and  7  logs  rolled  back,  constituted  the  bank  work 
over  the  same  distance ;  21,165  feet  bank  cleared.    The  cost  of  this  was  $2,368.74. 

Above  Kinston  snagging  and  clearing  banks  continued  to  June  30,  and  from  Kins- 
ton  t-o  within  a  mile  of  White  Hall,  over  about  28  miles  of  river,  786  logs,  1,089  stumps, 
2,194  snags,  78.50  cords  of  small  stuff,  and  334  trees  were  taken  from  the  stream ;  8d 
of  the  stumps  required  blasting ;  559  large  and  911  small  trees  were  cut  and  pulled 
back,  25  trees  trimmed,  25.5  cords  of  brush  cut,  and  803  logs  rolled  back,  and  70,748 
feet  of  bank  cleared  was  the  work  done  on  the  banks. 

The  cost  of  all  work  from  Kinston  to  highest  point  reached  during  the  year  was 
$4,538.33. 

In  the  fall  and  winter  two  scows,  to  replace  the  old  ones,  for  holsters  were  built  at 
a  total  cost  for  the  two  of  $1,550.70,  detailed  statements  of  which  have  been  furnished. 

It  was  deemed  advisable  to  place  a  new  engine  and  boiler  upon  one  of  the  new  scows, 
which  cost  $1,050. 

Expendable  mateilal  bought  and  not  applied  in  construction,  but  on  hand  and  used 
during  year's  operations,  $730.10. 

The  foregoing  is  as  nearly  an  exact  statement  of  cost  and  expenditures  as  it  is  prac- 
ticable for  me  to  make.  The  cost  of  a  linear  foot  of  jetty  was  about  85  cents.  To 
determine  the  cost  of  removing  every  tree,  log,  stump,  snag,  etc.,  is  not  exactly  prac- 
ticable, but  an  approximation  is  submitted,  which  is  believed  to  bo  a  very  close 
average : 

Trees  taken  from  the  stream  (each) $1. 50 

Largo  logs  taken  from  the  stream  (each) 75 

Large  stumps  taken  from  the  stream  (each) 73 

Large  snags  taken  from  the  stream  (each) 50 

Cords  of  small  stuff  taken  from  the  stream  (each) 2. 50 

Largo  trees  cut  and  pulled  back  on  bank  (each) 73 

Small  trees  cut  and  pulled  back  on  bank  (each) 2S 

Logs  rolled  back  on  bank  (each) Of> 

Trees  trimmed  (each) 1 30 

Stumps  blasted  (each) ^.      ,6o 

The  width  of  the  river  varies  from  150  to  300  feet,  and  its  depth  from  five-tenths  oC" 
a  foot  to  15  feet. 

Tide  gauges  are  fixed  at  various  points,  notably  on  bridges,  and  a  daily  record  oC 
the  tide  has  been  kept. 
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The  jetties  have  been  ander  water  since  10th  of  November,  1886,  ^nd  only  con- 
jeetnre  can  be  given  as  to  their  condition.  It  is  feared  they  may  have  suffered  con- 
siderably,  as  many  of  them  needed  attention  from  former  injury. 

One  of  the  old  scows  was  retained  with  its  engine  and  boiler  for  the  purpose,  mainly, 
of  using  upon  it  a  drive-pump  for  sinking  piles. 

Much  of  the  plant  and  material  is  worthless,  as  your  recent  inspection  showed. 
This  is  owing  simply  to  natural  decay  and  ordinary  usage. 

Mr.  Herman  Bryan,  overseer,  a  young  man  who  has  grown  up  with  the  work  fW>m 
the  position  of  laborer,  has  controlled  toe  labor  and  carried  on  the  actual  work.  The 
amount  done,  the  economy  of  its  execution,  together  with  its  thoroughness,  shows  his 
fitoees  for  his  position,  and  I  gladly  commend  him  and  the  other  employes  for  their 
cheerful  and  faithful  service. 

The  commerce  over  the  river  has  on  the  whole  somewhat  increased  since  last  annual 
report,  though  the  item  of  rice  is  materially  reduced. 

Appended~are  statistical  tables  obtained  from  most  reliabio  sources.* 

The  steam-boats  that  have  for  some  years  plied  the  stream  continue  their  business, 
and  two  others  of  more  modern  model  and  greater  capacity  will  be  placed  upon  it  the 
coming  autumn. 

The  character  of  the  stream,  of  the  country  bordering  it,  and  the  propriety  of  the 
early  completion  of  the  project  for  its  improvement  need  no  repetition  m>m  me. 
Very  respectfully,  your  obedient  servant, 

R.  Ransom. 
A$$i9tant  Engineer. 

Capt.  W.  H.  BiXBT,  , 

C0rp8  of  Engineers,  V,  S.  A, 


COMMERCIAL  STATISTICS. 

When  work  commenced  in  1878,  all  navigation  was  restricted  to  one  small  steamer, 
which  ran  irregularly  during  the  high- water  season,  carrying  about  2,000  bales  of  cot- 
ton per  year  ($80,000). 

At  present  five  steamers  run  regularly  60  miles  up  to  Kinston,  and  irregularly  46  miles 
farther  to  (>oidsborough,  carrying  aboat  |1, 800,000  of  goods  per  year. 

The  rates  of  present  transportation  are  estimated  at  from  25  to  75  per  cent,  less  than 
in  1878  (75  cents  per  bale  now  by  steamer  when  it  was  formerly  |2.75  per  bale  by 
wagons).  The  rate  of  insurance  has  fallen  from  25  to  33  per  cent.,  and  marine  insur- 
ance is  now  jdeemed  unnecessary  in  the  river  above  New  Berne. 

The  country  in  the  neighborhood  is  rapidly  developing  under  the  influence  of  better 
transportation  facilities.  Each  dollar  so  far  spent  upon  this  improvement  has  been 
accompanied  by  the  develo])ment  of  about  $8  of  annual  commerce.  It  is  estimated 
that  prospective  benefits  are  in  proportion  to  those  of  the  past.  Half  of  the  river  basin 
is  without  railroad  transportation  and  must  depend  upon  the  river  for  its  future  de- 
velopment. 

The  effects  of  the  improvements  of  the  Neuse,  Trent,  and  Contentnea  rivers  is  best 
ibown  by  the  commerce  of  New  Berne,  their  port  of  entry.  Its  cotton  receipts  have 
increased  from  12,000  bales  in  1878,  to  51,000  bales  to-day ;  the  lumber  fh>m  1,000,000 
feet  theo,  to  10,0(>0,000  feet  now ;  the  rice  from  nothing  then,  to  70,000  bushels  now ; 
the  tmqk  from  2,000  packages  then,  to  160,000  packages  now. 

The  commerce  of  the  Neuse  River,  separate  from  tnat  of  New  Berne,  could  not  be 
obtained  in  detail  from  the  steam-boat  companies.  Its  commerce  for  the  year  ending 
December  30,  1886,  is,  however,  roughly  estimated  as  follows : 


Articles. 


Cotton 

., ,, bales.. 

Corn 

bnshele.. 

Oato 

..do..-. 

ly^f  , , .....,,^T -.».-., ,,,,.,,,.». .,.....,,.. 

..>...........  ......do.... 

Lmnbw, -•,,- Tt ^--,.,, ,,,., 

f(Mt.. 

Gooend  merohandiae  and  fertilisers 

Total. 


Qosntity. 


27,420 

130.000 

63,000 

4,500 

9,000,000 


Amount. 


$1,096,800 

104,000 

42,000 

4,600 

63,000 

600,000 


1«  810, 300 


New  Berne  is  the  port  of  entry  of  the  Neuse,  Trent,  and  Contentnea  rivers ;  and  its 
commerce  must  be  considered  as  pertaining  in  part  to  all  of  them.    The  commerce  is 


8872  BNG  87 66 


*  Omitted. 


1026  BEPORT  OF  THE  CHIEF  OF  ENGINEERS,  if.  8.  ARMY. 

carried  on  by  fiyesmall  steamers  up  the  rivers  Iq  Trentou,  Kinston,  and  Snow  Hill,  and 
by  three  large  steamers  along  the  coast  to  Elizabeth  City ,  Norfolk,  and  Baltimore.  The 
custom-house  reports  its  commerce  for  the  year  ending  December  30,  188(5,  as  follows: 


EoteiM  ftt>iD  foreign  ports — 

Cleared  for  foreign  ports 

Entered  ftom  coastwise  ports. . 
Cleared  Arom  coastwise  ports*. 
Value  of  domestic  exports .... 


Total. 


No.  of 
vessels. 


2 

2 

213 


Tons. 


155 

165 

95,400 


Amount. 


$758.44 
2, 547. 50 


3,  500, 000. 00 


3, 503, 305. 94 


•No  reoord. 


Value  of  dntiable  imports .t $756.17 

Amount  of  duty  collected •. 358.02 

Other  estimates  for  both  exports  and  imports  of  New  Berne  for  1886  are  as  fol- 
lows: 


Articles. 


Cotton. 
Lumber. 


.bales. 
..feet. 


Shingles number. 

Truck • packages. 

Com -- bushels. 

Rice  (rough) do... 

Rice  (cleaned) tierces. 

Naval  stores barrels. 

Wood  plates pieces. 

Wood  pulp packages. 

Cottonseed tone. 

Cotton-seed  meal do... 

Cotton-seed  oil barrels. 

Fish  (fresh) tons. 

Fish  (salt) barrels. 

Fish  scrap tons. 

Coal do... 

Ice « do... 

Bacon  and  pork » pounds. 

Fertilizers tons. 

General  merchandise do... 


Total 


Quantity. 


51. 

10,000, 

35, 000, 

160, 

250, 

70, 

6, 
8,000, 

1. 
1, 


1. 
2, 
1. 

4, 

1. 
3,550, 

5, 
10, 


300 
000 
000 
000 
000 
OOi) 
100 
000 
000 
100 
300 
400 
500 
250 
000 
500 
400 
200 
000 
500 
000 


Amount. 


$2, 052, 000 

70,000 

17,500 

320,000 

150,  OOO 

70,000 

2,010 

8.000 

10.500 


13,000 

10,000 

7,500 

65,000 

9,000 

1,500 

17.000 

12, 0(H) 

330,000. 

100,000 

1, 000, 000 

4,324,600 


Ms. 

IMPROVEMENT  OF  THE  LINE  OF  INLAND  NAVIGATION  AND  INLAND 
WATER-WAY  FROM  NEW  BERNE  TO  BEAUFORT  HARBOR,  NORTH  CARD- 
LINA,  VIA  CLUBFOOT,  HARLOWE,  AND  NEWPORT  RIVERS. 

(For  special  history  of  past  work,  see  page  985,  Annaal  Beport  of 
1886.) 

The  inland  line  of  navigation  from  Kew  Berne  to  Beaufort  Harbor 
via  Clubfoot,  Harlowe,  and  Newport  rivers  was  established  in  about 
1826,  and  was  used  thereafter  by  small  craft  until  about  1856,  when  its 
locks  broke  down  and  the  route  was  abandoned. 

This  line,  about  42  miles  in  total  length,  extends  from  Kew  Berue 
about  23  miles  down  th^  Neuse  River,  6  miles  up  Clubfoot  River,  3.21 
miles  through  the  Clubfoot  and  Harlowe  Canal,  3.5  miles  down  Harlowe 
River,  and  6  miles  through  Newport  River  to  Beaufort  Harbor. 

Since  1880  the  line  has  been  reopened  by  the  New  Berne  and  Beau> 
fort  Canal  Company,  so  as  .to  allow  in  1885  the  passage  of  small  boats 
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of  15  feet  width  and  3  feet  draught.  This  inland  line  of  navigation  via 
Oobfoot,  Harlowe,  and  Newport  rivers  was  recommended  in  1883  as 
Torthy  of  improvement,  providing  that  Congress  desired  to  extend  the 
already  existing  lines  of  navigation  from  the  Chesapeake  southward ; 
aod  the  cost  of  a  channel  80  feet  wide  and  9  feet  deep  was  estimated  at 
(883,580,  increased  by  the  cost  of  a  tide-lock  and  the  canal  company's 
franchise. 

Ten  thousand  dollars  were  appropriated  in  1882  ($5,000  to-be  taken 
from  the  appropriation  for  Neuse  River,  $5,000  from  thai  for  Beaufort 
Harbor)  for  an  inland  line  of  navigation  from  New  Berne  to  Beaufort 
Harbor,  and  it  was  decided  in  1884  that  this  money  was  to  be  spent 
upon  the  route  via  Clubfoot,  fiarlowe,  and  Newport  rivers. 

The  adopted  project  of  1884  for  the  expenditure  of  this  $10,000  as 
ooDtinned  to  date,  proposed  to  widen  and  deepen  Harlowe  Creek,  so  as 
to  secure  a  through  canal  of  5  feet  depth  at  mean  low  water,  and  of  30 
feet  bottom  width  from  the  mouth  of  Harlowe  Creek  upward  3.25  miles 
to  its  head,  and  to  use  the  remaining  funds  upon  similar  works  on  Club- 
foot Biver.  Work  was  commenced  in  1884,  but  on  account  of  unex- 
pected obstacles  and  the  small  amount  of  available  funds  the  work  had 
to  be  susjiended  until  1886,  when  more  funds  were  voted  by  Congress. 
In  1885  new  estimates  were  submitted,  stating  $92,000  to  b6  the  final 
cost  of  a  chann>el.  30  feet  wide  and  5  feet  deep  at  low  water  from  the 
Keuse  River  through  to  Newport  River,  adapted  to  the  existing  naviga- 
tion of  the  Neuse  River  desiring  passage  by  this  route  to  Beaufort  Har- 
bor. The  ag^rregate  amount  appropriated  for  this  project  up  to  Juno 
30, 1887,  is  $20,000. 

Thr^  thousand  four  hundred  and  ninety-nine  dollars  and  twenty-five 
eents  has  been  expended  in  all  upon  this  improvement  up  to  June  30, 
1887,  on  necessary  surveys,  in  superintendence,  in  the  removal  of  the 
vorst  logs  and  stumps  in  the  existing  channel,  and  in  a  commencement 
ofthe  proposed  cutting. 

At  present  about  $180,000  of  goods  are  carried  through  this  water- 
way in  small  sail-boats.  Rates  of  transportation  between  New  Berne 
and  Beaufort  have  dropped  about  25  per  cent,  since  the  improvement 
has  commenced ;  and  each  dollar  spent  upon  this  improvement  has  been 
accompanied  by  the  development  of  more  than  $20  of  annual  com^ 
nerce.  The  latest  reliable  commercial  statistics,  those  of  the  year  end- 
ing December  30, 1886,  are  herewith  appended. 

The  navigation  of  this  route  is  not  obstructed  by  bridges  without 
draws. 

'Die  special  work  of  the  year  is  as  follows :  Exx)enditures,  $1,293.49; 
value  of  United  States  plant,  $14. 

Dredging  wa^  stopp^  in  March,  1885  (by  order  of  the  Engineer  De- 
partment), to  await  the  further  action  of  Congress.  By  siiecial  au- 
*;  thority  of  Jane,  1886,  $800  was  allowed  for  the  removal  of  logs  and 
i  snags  in  the  creek  itself;  and  in  July  and  August,  1886,  94  logs,  31 
)  ^o^>^9 150  stamps  (hoisted),  126  stumps  (blasted),  and  15.5  cords  of 
\  stomp  fragments  were  amoved  from  the  creek.  After  new  appropria- 
j  tions  were  voted  for  this  work,  the  dredging  was  contracted  for  {Decem- 

Iber  37, 1886),  to  be  completed,  with  other  contracts,  before  January 
^,  1888.  The  time  of  commencement  of  this  work  was  postponed  sev- 
1  end  weeks  to  allow  the  contractor  to  build  a  dredge  especially  adapted 
.  to  this  work.  Work  was  begun  by  him  on  June  21, 1887,  and  consid- 
erable marsh  sod  was  removed  preparatory  to  the  introduction  of  the 
<h«lge*  At  this  time  work  was  temporarily  delayed  by  heavy  rains 
and  extreme  heats.    Work  will  be  rapidly  pushed  during  the  next  few 
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months.  While  awaiting  the  commencement  of  dredging,  the  route  of 
the  canal  was  carefblly  surveyed,  located,  and  proposed  work  measured 
up. 

Such  work  as  was  done  has  been  vigorously  and  thoroughly  carried 
on  under  the  immediate  supervision  of  Assistant  Engineers  E.  Bansom 
and  E.  D.  Thompson^  whose  reports  are  herewith  appended. 

Eecommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  extended  in  general  accord  with  the  projects  of  1883  and  1884 
over  the  whole  distance  through  the  New  Berne  and  Beaufort  Canal, 
as  well  as  through  Clubfoot  Kiver  and  Harlowe  Creek,  so  far  as  to 
secure  a  channel  of  5  feet  depth  at  mean  low  water  and  30  feet  bottom 
width  from  the  mottth  of  Harlowe  Creek  to  the  mouth  of  Clubfoot 
River,  thus  completing  a  5-foot  navigation  from  New  Berne  to  Beau- 
fort, at  a  total  expense  of  $72,000,  in  addition  to  the  funds  available 
June  30, 1887,  this  amount  to  be  appropriated  in  one  sum.  Smaller 
yearly  appropriations,  involving  the  alternate  disorganization  and  re- 
organization of  working  parties,  damage  to  unfinished  work,  extra 
superintendence,  and  the  deterioration  of  plant,  will  increase  the  cost 
of  the  work  by  from  $1,500  to  $4,000  i)er  appropriation. 

A  personal  inspection  of  this  route  (made  as  soon  as  practicable  after 
assuming  charge  in  1884)  revealed  the  worthiness  of  this  improvement. 
If  well  opened,  this  line  would  be  of  much  value  as  a  connecting  link 
between  Pamlico  Sound  and  Beaufort  Harbor,  and  would  complete  an 
otherwise  already  existing  inland  navigation  from  the  Chesapeake  to 
Beaufort,  N.  C.  The  dangers  of  ocean  travel  around  Cape  Hatteras 
and  Cape  Lookout  are  so  great  that  some  such  5-foot  navigation  for 
small  vessels  appears  necessary  between  Pamlico  Sound  and  Beaufort 
Harbor,  and  no  similar  navigation  can  be  secured  by  any  other  route 
except  at  greatly  Increased  expense.  Further  improvement  over  this 
route  so  as  to  secure  a  channel  of  more  than  5  feet  depth  at  low  water 
is  not  recommended  for  the  present. 

After  this  improvement  is  completed  its  proper  maintenance  may 
cost  from  $1,000  to  $3,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows : 

Forty  thousand  dollars  to  secure  a  channel  of  30  feet  bottom  width 
and  5  feet  depth  through  the  canal  by  dredging,  and  to  purchase  the 
franchise  of  the  New  Berne  and  Beaufort  Canal  Company,  thus  repay- 
ing it  for  its  past  expenses  of  dredging  in  the  canai. 

Seventeen  thousand  dollars  to  secure  a  channel  30  feet  bottom  width 
and  5  feet  deep  at  low  water  from  the  head  of  Harlowe  Creek  3.25  miles 
downward,  to  a 5foot  depth  at  low  water  in  Newport  Eiver,  by  dredg- 
ing. 

Fifteen  thousand  dollars  to  secure  a  similar  channel  from  the  head  » 
of  Clubfoot  Creek  to  the  Neuse  Eiver,  by  dredging. 

Tbis  work  is  in  the  oolleotlon  districts  of  Pamlico  and  Beaofort,  N.  C. 

Money  statement 

July  1, 1886,  amount  available |7,794.2'l 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000. 00 

17, 794. 24 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $1,257.99 

July  1, 18a7, outstanding  liabilities 35,50 

1,293.49 

Jiil^  1,  J887,  amount  available  ,, ,,,,.,..,..,. , 16,500.75 
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months.  While  awaiting  the  commencement  of  dredging,  the  route  of 
the  canal  was  carefally  surveyed,  located,  and  proposed  work  measured 
up. 

Such  work  as  was  done  has  been  vigorously  and  thoroughly  carried 
on  under  the  immediate  supervision  of  Assistant  Engineers  E.  Hansom 
and  E.  D.  Thompson^  whose  reports  are  herewith  appended. 

Becommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  extended  in  general  accord  with  the  projects  of  1883  and  1884 
over  the  whole  distance  through  the  New  Berne  and  Beaufort  Canal, 
as  well  as  through  Clubfoot  Biver  and  Harlowe  Creek,  so  far  as  to 
secure  a  channel  of  5  feet  depth  at  mean  low  water  and  30  feet  bottom 
width  from  the  mottth  of  Harlowe  Creek  to  the  mouth  of  Clubfoot 
River,  thus  completing  a  5-foot  navigation  from  New  Berne  to  Beau- 
fort, at  a  total  expense  of  $72,000,  in  addition  to  the  funds  available 
June  30, 1887,  this  amount  to  be  appropriated  in  one  sum.  Smaller 
yearly  appropriations,  involving  the  alternate  disorganization  and  re- 
organization of  working  parties,  damage  to  unfinished  work,  extra 
superintendence,  and  the  deterioration  of  plant,  will  increase  the  cost 
of  the  work  by  from  $1,500  to  $4,000  per  appropriation. 

A  personal  inspection  of  this  route  (made  as  soon  as  practicable  after 
assuming  charge  in  1884)  revealed  the  worthiness  of  this  improvement. 
If  well  opened,  this  line  would  be  of  much  value  as  a  connecting  link 
between  Pamlico  Sound  and  Beaufort  Harbor,  and  would  complete  an 
otherwise  already  existing  inland  navigation  from  the  Chesax>eake  to 
Beaufort,  N.  C.  The  dangers  of  ocean  travel  around  Cape  Hatteras 
and  Cape  Lookout  are  so  great  that  some  such  5-foot  navigation  for 
small  vessels  appears  necessary  between  Pamlico  Sound  and  Beaufort 
Harbor,  and  no  similar  navigation  can  be  secured  by  any  other  route 
except  at  greatly  increased  expense.  Further  improvement  over  this 
route  so  as  to  secure  a  channel  of  more  than  5  feet  depth  at  low  water 
is  not  recommended  for  the  present. 

After  this  improvement  is  completed  its  proper  maintenance  may 
cost  from  $1,000  to  $3,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows ; 

Forty  thousand  dollars  to  secure  a  channel  of  30  feet  bottom  width 
and  5  feet  depth  through  the  canal  by  dredging,  and  to  purchase  the 
franchise  of  the  New  Berne  and  Beaufort  Canal  Company,  thus  repay- 
ing it  for  its  past  expenses  of  dredging  in  the  canai. 

Seventeen  thousand  dollars  to  secure  a  channel  30  feet  bottom  width 
and  5  feet  deep  at  low  water  from  the  head  of  Harlowe  Creek  3.25  miles 
downward,  to  a  5-foot  depth  at  low  water  in  Newport  River,  by  dredg- 
ing. 

Fifteen  thousand  dollars  to  secure  a  similar  channel  from  the  head 
of  Clubfoot  Creek  to  the  N^use  Eiver,  by  dredging. 

Tbis  work  is  in  the  collection  districts  of  Pamlico  and  Beaufort,  N.  C. 

Money  statement. 

July  1, 1886,  amount  available $7,794.2-1 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000. 00 

17.794.24 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1. 1886 $1,257.99 

July  1,1887,  outstanding  liabilities 35.50 

1,293.49 

J11I7I,  J887,  amount  available  ., ,,,...,....,..., 16,500.75 
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the  preyious  appropristioiii  allows  115,000  to  be  expoDded  in  dredgiug  Harlowe  River? 
iD  accordance  with  the  approved  project  of  secaring  a  channel  of  .'3  feet  bottom  width 
and  5  feet  depth  at  low  water.  The  contract  for  the  dredging  was  awarded  to  Ritten- 
honse  Moore  in  December,  1886,  bnt  throngh  various  delays  he  did  not  commence 
operations  until  June  21,  1887,  using  then  shovels  and  wheelbarrows  nntil  his  plant 
should  be  ready.  By  the  30th  of  the  month  he  had  made  bat  little  progreos,  the 
dredffe  not  yet  being  on  the  ground.  The  work  will,  however,  be  pushed  forward 
rapidly  during  the  present  season.  Surveys  were  confined  to  restaking  the  cut  to  be 
dredced,  the  expenditure  being  |260.85. 

This  route  affords  a  short  and  safe  trip  to  all  vessels  able  to  use  it  between  Neuse 
River  and  Beaufort  Harbor,  Core  and  Bogue  Sounds  and  White  Oak  River,  and  their 
tributaries,  and  will  erentually  with  New  River.  No  regular  commercial  statistics 
are  available,  but  as  nearly  as  can  be  ascertained  the  following  is  a  fair  approximate 
estimate  of  its  commerce  during  the  past  year : 

Six  vessels,  draught  (loaded)  3ifeet,  making  regular  bi-weekly  trips,  annual 
tonnage ».' 8,100 

Fourteen  vessels  beloi^ng  to  Core  Sound  oyster  fleet,  making  three  or  four 
trips  each  during  season,  annual  tonnage 800 

One  nundred  miscellaneous  craft,  not  registered,  engaged  in  wood  and  other 
traffic,  making  altogether,  say,  600  trips,  an n ual  tonna||^e 1, 200 

Total  annual  tonnage '. 10,100 

There  is  also  a  small  steam-boat  plying  between  BelVs  Mill  and  New  Berne,  but  it 
passes  over  only  a  portion  of  Clubroot  River.  Freight  carried  consists  largely  of 
wood,  lumber,  oysters,  and  general  merchandise,  New  Berne  being  the  general  supply 
station  for  the  coast  countrv.  Loaded  vessels  drawing  3^  feet  can  now  only  pass  through 
Harlowe  River  at  liigh  tide.  With  the  completion  of  the  improvements  a  marked  in- 
crease in  the  amount  of  commerce  is  to  be  expected,  many  vessels  now  making  the 
long  and  tedious  trip  to  Neuse  River  via  Core  and  Pamlico  Sounds  that  can  not  use 
the  route  in  its  present  condition. 

Very  respectfully,  your  obedient  servant, 

^  E.  D.  Thompson, 

Capt.  W.  H.  BiXBT,  AssUtant  Engineer, 

Corps  of  DngineerSf  U.S.  A. 


COMMERCIAL  STATISTICS. 

When  work  coounenced  in  1883  there  was  no  navigation  by  this  route,  and  conse- 
quently no  commerce. 

At  present  about  |180,000  of  goods  are  carriedt  hrough  this  water-way  in  sail-boats. 

The  improvement  already  enected  (partly  by  private  and  partly  by  public  funds > 
has  already  reduced  rates  of  transportation  between  New  Berne  and  Beaufort  hy 
about  25  per  cent. 

This  wat^r-way  is  much  needed  as  a  connecting  link  between  Pamlico  Sonnd  and 
Beaufort  Harbor.  Besides  giving  the  Tar,  Pannico,  Trent,  Contentne^a,  and  Nenao 
rivers  an  almost  direct  outlet  to  the  ocean,  this  Water-way  completes  a  line  of  in.^ 
land  navigation  from  the  Chesapeake  to  Bogue  Sound.  The  dangers  of  ocean  travel 
around  Cape  Hatteras  and  Cape  Lookout  are  so  great  that  some  such  at  least  5-fool: 
navigation  appears  necessary  between  Pamlico  Sound  and  Beaufort,  and  no  similaii* 
navigation  can  be  secured  by  any  other  route  except  at  greatly  increased  expense. 

No  details  of  commerce  could  be  procured.  Those  for  the  year  ending  December  30, 
1886,  are  estimated  as  follows ; 

Cotton,  rice,  com,  lumber,  naval  stores,  fish,  clams,  oysters,  wood,  and  genere^l 
merchandise,  (150,000  to  |200,000. 

About  1,200  sail-boats,  each  of  1  to  3^  feet  draught  (measuring  in  all  about  10,000 
tons),  passed  through  the  canal  during  the  year. 


M6. 
IMPROVEMENT  OF  BEAUFORT  HARBOR,  NORTH  CAROLINA. 

(For  special  history  of  past  work,  see  page  989,  Annual  Beport 
1886.) 

Beaafort  Harbor,  at  the  eastern  terminus  of  the  Atlantic  and  N^brt^v^ 
Carolina  Railroad,  is  the  only  harbor  of  any  importance  between  Ches^^^ 
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peake  Bay  and  Wilmington,  X.  C,  a  distance  of  over  300  miles.  It  is 
especially  valnable  as  the  natural  outlet  to  the  inland  commerce  of 
northern  and  middle  North  Carolina  and  as  a  natural  harbor  of  refuge 
to  vessels  overtaken  on  this  most  exposed  portion  of  the  Atlantic  coast. 

If  its  channel  were  marked  by  range-lights  it  would  be  the  easiest 
harbor  to  enter  between  the  Chesapeake  and  Savannah.  Beanfort 
Harbor,  when  placed'  nnder  governmental  improvement,  in  1880,  pos- 
sessed a  bar  entrance  of  15.3  feet  least  depth  at  mean  low  water,  with  an 
average  rise  and  fall  of  tide  of  3  feet.  At  this  time,  however,  the  har- 
bor entrance  was  rapidly  deteriorating,  its  width,  measured  from  Port 
Maeou  Point  to  Shackelford  Point,  having  increased  500  feet  between 
the  years  1864  and  1880,  and  increased  900  feet  more  between  the  years 
1880  and  1881,  and  its  bar  having  rapidly  and  proportionally  shoaled. 
From  the  bar  the  harbor  possessed  a  channel  of  25  feet  depth  upwards 
3.1  miles  to  the  Atlantic  and  North  Carolina  Eailroad  Wharf  at  More- 
bead  Cit3',  and  a  branch  channel  of  9  feet  depth  for  0.6  mile  up  to  Bulk- 
head Channel,  and  of  2  feet  minimum  depth  0.6  mile  further  to  the 
wharves  of  Beaufort  City,  where  coasting  vessels  had  a  good  wharfage 
of  7  feet  depth  and  1,800  feet  length. 

The  original  project  of  1881  proposed  for  $82,000  to  stop  the  erosion 
at  Shackelford  Point  by  three  200-foot  jetties  to  (cost  $30  per  linear 
foot),  and  to  extend  the  9-foot  depth  of  water  from  Bulkhead  Channel  to 
Beanfort  City,  by  a  cutting  200  feet  wide,  and  thence  to  dredge  a  6-foot 
channel  100  feet  wide  to  North  River  and  Core  Sound  for  the  accommo- 
dation of  the  small  craft  of  the  neighboring  sound.  The  violence  of  the 
aea's  action  proved  so  great  that  the  600  feet  of  jetty  actually  cost  fully 
$36,000  ($60  per  linear  foot),  and  is  not  even  yet  sufficiently  strong. 
Morfeover,  400  feet  more  of  jetty  became  necessary,  and  similar  work 
became  necessary  on  the  other  side  of  the  entrance,  at  Fort  Macon 
Point,  so  that  the  original  estimates  of  1881  have  since  had  to  be  largely 
incresLsed.  A  personal  examination  of  the  locality  and  work  (made  by 
me  as  soon  as  possible  after  assuming  charge  in  1884)  revealed  the  need 
of  SQch  work  and  its  importance.  The  projects  of  1881, 1882,  and  1884, 
as  continued  to  date,  proposed  to  secure  this  harbor  by  stopping  further 
erosion  of  tbe  sand-banks  at  Shackelford  Point  and  Fort  Macon  Point, 
and  thus  stopping  further  deterioration  of  the  bar  entrance,  and  pro- 
posed to  open  a  5-tbot  channel  100  feet  wide  to  Beaufort  City.  Besides 
the  first  insufficient  estimates,  I  find  that  inadequate  yearly  appropria- 
tions and  their  consequences  (the  alternate  disorganization  and  reorgani- 
zation of  working  parties,  damage  to  unfinished  work,  extra  superin- 
tendence, and  deterioration  of  plant)  have  added  considerably  to  the 
cost  of  the  work.  For  all  the  above  reasons  the  estimates  for  the  final 
cost  of  this  improvement  were  raised  in  1885  to  $159,000,  and  now  (1887) 
to  $163,000.  The  aggregated  amount  appropriated  for  these  projects 
ap  to  JaAe  30, 1887,  is  $90,000. 

Kighty-three  thousand  and  eighty-six  dollars  and  nineteen  cents  have 
been  spent  in  all  npon  this  improvement  up  to  June  30,  1887,  in  suc- 
cessfully stopping  the  erosion  of  Shackleford  Point  and  Fort  Macon* 
Point,  in  probably  arresting  the  shoaling  upon  this  bar,  and  in  making 
a  careful  survey  of  the  present  condition  of  the  harbor  entrance  prepar- 
atory to  the  definite  location  of  further  works.  No  improvement  of 
commerce  nor  depth  of  water  was  thereby  expected  or  obtained,  but 
the  retrograde  movement  has  been  in  general  arrested,  the  old  shore- 
tines  have  commenced  to  reform  as  desired,  and  the  former  good  con- 
dition of  the  harbor  entrance  is  being  rapidly  re-established.  The  corn- 
is  DOW  about  $1,000,000  exported  or  imported.    The  latest  relia- 
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ble  commercial  statistics,  those  of  the  year  ending  December  30, 1886, 
are  herewith  appended. 

The  special  work  of  the  year  was  as  follows :  Expenditures,  $8,086.19; 
valne  of  United  States  plant,  $2,461.  No  work  was  done  from  Sep- 
tember, 1885,  to  October,  1886,  for  want  of  fands. 

The  stone  to  be  used  was  reqaired  to  be  bought  by  contract ;  bat 
owing  to  its  variable  featnres,  and  the  difflcalty  of  properly  specifying 
it  beforehand  and  inspecting  it  afterwards,  all  other  work  was  allow- 
ably done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

After  new  appropriations  were  voted  for  this  work,  two  new  scows  for 
receiving  and  handling  stone  were  built  for  Government  use,  and  the 
delivery  of  the  stone  was  contracted  for  January  21, 1887,  to  be  deliv- 
ered as  needed.  All  work  has  been  delayed  by  inclement  weather,  diffi- 
culty of  obtaining  supplies  and  transportation,  and  other  things  conse- 
quent on  the  inadequacy  of  the  appropriation. 

At  the  main  jetty,  in  October,  small  stone  was  replaced  under  180 
linear  feet  of  undermined  coping,  and  in  May  and  June  392  tons  of 
large  stone  (weighing  about  1,000  pounds  per  piece)  was  placed  along 
160  feet  length  of  its  sea-front.  The  rest  of  the  jetty  will  be  similarly 
protected  as  soon  as  XK>ssible. 

The  middle  jetty,  built  to  100  feet  length  in  1882,  at  a  point  1,000 
feet  east  of  the  main  jetty,  has  almost  disappeared  by  being  gradually 
washed  away  by  the  North  Biver  and  Gore  Sound  currents.  It  needs 
to  be  reconstructed  more  permanently,  but  the  present  funds  can  not  be 
spared  therefor. 

The  east  jetty,  built  to  400  feet  length  in  1885,  at  a  point  2,300  feet 
east  of  the  main  jetty,  was  raised  by  the  addition  of  49  cubic  yards  of 
stone  (3,298  in  all  since  commencement).  It  has,  as  desired,  effectually 
checked  further  erosion  of  the  north  side  of  Shackleford  Point,  and 
has  commenced  the  restoration  of  the  eroded  point.  It  needs  to '  be 
raised  to  above  low- water  level  throughout  its  length. 

As  a  result  of  these  jetties,  Shackleford  Point  during  the  past  two 
years  has,  as  desired,  advanced  towards  its  former  shore-lines,  reclaim- 
ing from  the  ocean  a  strip  of  beach  200  feet  wide  and  over  1,000  feet 
of  length. 

In  the  course  of  this  work  the  small  landing  wharf,  the  field  quarters* 
the  tram-road  trestles,  and  a  derrick  had  to  be  repaired  and  partly  re- 
built. 

At  Fort  Macon  FoirCt. — The  small  landing  wharf  was  partially  rebuilt. 

The  northwest  jetty,  202  feet  long,  built  opposite  the  old  railroad 
wharf  to  protect  the  northern  shore  of  Fort  Macon  Point  from  erosion 
by  the  Newport  Eiver  current,  was  raised  by  the  addition  of  901  tons 
of  stone.  ^  It  needs  to  be  raised  above  low- water  level  throughout  its 
length.  Though  unfinished,  its  good  effect  is  already  perceptible. 
About  46  tons  of  stone  and  45  cords  of  brush  were  built  into  Sb  340-foot 
length  of  surface  revetment  along  the  beach  on  both  sides  of  the  shore- 
end  of  this  jetty  to  prevent  the  further  flank  encroachment  of  Newport 
Eiver. 

Minor  surveys  were  made  of  past  work  and  the  shore-lines  at  both 
Shackleford  and  Fort  Macon  Points  as  a  check  upon  the  effect  of  past 
work  and  to  obtain  data  for  the  proper  prosecution  and  record  of  future 
work. 

A  tide-gauge  record  was  kept  during  the  progress  of  the  work. 

A  careful  inspection  of  property  was  made  at  the  end  of,  the  year. 

The  above  work  has  been  vigorously  carried  forward  under  the  im- 
mediate supervision  of  Assistant  Engineers  B.  Bansom  and  E.  I>. 
Thompson,  whose  reports  are  herewith  appended. 
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Becommeiidutions  for  future  i^ork  are  as  follows :  That  the  present 
Approved  projects  be  completed  so  far  as  to  thoroughly  protect  Shackle- 
ford  and  Fort  Macon  from  further  erosion  ($69,000),  and  to  dredge  a 
reduced  channel  of  100  feet  width  and  5  feet  depth  at  low  water  from 
Bulkhead  Channel  entirely  through  to  Beaufort  city  ($4,000),  at  a  total 
expense  of  873,000,  in  addition  to  the  funds  available  on  June  30, 1887, 
this  amount  to  be  appropriated  in  one  sum  during  the  next  year. 

Smaller  yearly  appropriations,  involving  the  alternate  disorganization 
and  reorganization  of  working  parties,  deterioration  of  unfinished  work, 
extra  superintendents,  and  deterioration  of  plant,  will  increase  the  cost 
of  the  work  by  from  $3,000  to  $5,000  per  appropriation. 

Further  improvement  in  accord  with  the  original  project,  sq  as  to  se- 
cure to  Beaufort  city  a  channel  of  over  5  feet  depth  at  low  water  from 
Bulkhead  Channel,  or  of  any  depth  of  wnter  by  any  other  route  to 
North  Kiver  and  Core  Sound,  is  not  recommended.  This  improvement 
once  thoroughly  completed  should  be  permanent;  The  harbor  entrance 
should  be  provided  with  a  pair  of  range  lights  visible  to  a  distance  of 
6  miles.  It  would  then  be  of  great  value  as  a  harbor  of  refuge.  The 
least  depth  of  water  in  its  bar  could  probably  be  easily  inci eased  to  18 
feet  at  low  water,  as  it  is  said  to  have  been  in  1737  and  1830 ;  $300,000 
would  probably  cover  the  entire  cost  of  this  increase  of  depth. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on,  approximately,  as  follows : 

Two  thousand  dollars  to  thoroughly  riprap  with  heavy  stone  {1,000- 
ponnd  pieces)  the  sea- front  of  the  main  jetty  at  Shack leford  Point. 

Seven  thousand  dollars  to  raise  to  high-tide  level  the  railroad-wharf 
ietty  at  Fort  Macon  Point. 

Four  thousand  dollars  to  secure  a  channel  100  feet  wide  and  5  feet 
deep,  at  low  water,  from  Bulkhead  Channel  through  to  Beaufort  city  by 
drpdging. 

Two  thousand  dollars  to  re-establish  line  of  sand-dunes  along  the 
new  shore-line  by  means  of  catch-sand  fences  at  Fort  Macon  Point  and 
Shackleford  Point. 

Two  thousand  dollars  to  raise  to  high-tide  level  the  eastern  jetty  at 
Shackleford  Point. 

Ei^ht  thousand  dollars  to  reconstruct  with  heavy  stone  the  middle 
jetty  at  Shackleford  Point. 

Eight  thousand  dollars  to  crown  with  concrete  capping  the  southern 
jetties  at  Fort  Macon. 

Forty  thousand  dollars  to  construct  900  linear  feet  more  of  jetties  at 
Shackleford  Point  at  points  south  of  the  main  jetty. 

Beaufort  is  a  port  of  entry. 

Money  statement, 

Amoant  appropriated  by  act  approTed  AuRast  5, 1886 915,000.00 

Jaly  1,  18(57,  amoant  expended  dnring  fiscal  year,  ezclasive  of 

liabilities  outstanding  Jnly  1,  1886 $6,784.77 

Joly  1»  18H7,  outstanding  liabilities 1,301.42 

8, 086. 19 

July  1,  18t7,  amount  available 6,913.81 


I 


Amoant  (estimated)  required  for  completion  of  ezistinff  project 73, 000. 00 

Amoant  that  ean  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    TS,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 
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Abstract  of  proposals  for  furnishing  2,000  ions  of  stone  for  improving  harbor  at  Beaufort^ 

N,  C,  opened  at  Vim,,  January 8,  1^^. 


No. 

Names  and  addresses  of  bidders. 

^^•p*'                             Kemarlc 

] 

William  M.  Field,  Kentmere.  Del 

$3.90 
3.49 
4.75 
4.44 
3.09 
2.95 

? 

Wm.  F.  Haieh.  New  York,  N.  Y 

3 

4 
5 
6 

Henry  P.  Gli bert,  Georgetown,  S.  C 

Francis  H.  Smith,  New  York,  N.  Y 

David  V.  Howell,  New  York.  N.  Y 

P.Linehan  &  Co.,  Raleigh,  V.C 

Except  notdell  verod  on  Government  wharf. 

Contract  with  P.  Linehau  &  Co. 


rkrout  op  mr.  r.  ransom,  assistant  rnoinekr. 

United  States  Engineer  Office, 

New  Berne,  N,  C,  JnXy  18,  1887. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
improvement  of  Beaufort  Harbor,  North  Carolina,  for  the  fiscal  year  ending  June  30, 
IS87. 

The  total  expenses  for  the  year  are  |(),9^.49,  divided  as  follows : 

Pay-rolls : 

Labor  and  local  superin  ten  dence  upon  scows |633. 33 

Labor  and  local  superintendence,  Shackleford  Point 819. 04 

Labor  and  local  superint'Ondence,  Fort  Macon  Point 741. 14 

Labor  and  local  superintendence,  boats  and  houses,  etc 67. 08 

Labor  and  local  superintendence,  office  (charman) 7. 00 

General  superintendence.... 540.44 

Material : 

Upon  scows 699.09 

Upon  wharf  and  tramway,  Shackleford  Point 200. 50 

Upon  boats  and  houses  (repairs) , 22. 12 

On  hand 193.38 

Travel &3.75 

Office  rent 20.00 

Stone  (contract) 2,970.62 

Tons. 
Stone  distribution : 

Upon  railroad  jetty  at  Fort  Macon  Point 631.93 

Upon  railroad  revetment,  Fort  Macon  Point 45.46 

Upon  Core  Sound  jetty 49.26 

Upon  main  jetty,  Shackleford  Point 392.23 

Nothing  was  done  until  October,  when  preparations  were  begun  for  receiving  stone 
which  was  to  be  brought  and  placed  in  various  positions.  The  wharf  and  tramway 
at  Shackleford  Point  had  to  be  replaced,  which  was  done  during  October  and  Novem- 
ber. Work  ceased  during  Decembe'r  owing  to  inability  to  secure  lumber  with  which 
to  build  scows,  those  on  hand  liaving  the  year  before  been  condemned.  In  January 
and  February  two  scows  were  built,  of  which  you  have  drawings  and  statement  of. 
entire  cost  in  detail.  In  January  you  made  a  contract  with  P.  Lineham  &  Co.  for 
the  supply  of  2,000  tons  of  stone.  Above  I  have  given  a  statement  of  what  haa 
been  received  and  how  it  has  been  applied.  The  delivery  has  been  very  slow,  bat  I 
believe  by  no  fault  of  the  contractor,  the  railroads  not  furnishing  a  sufficiency  of 
cars. 

The  work  upon  railroad  jetty.  Fort  Macon  Point,  has  brought  the  top  of  that  struct- 
ure throughout  its  length  to  within  less  than  3  feet  of  the  surface  at  low  water,  bnt 
only  a  sharp  ridge.    To  complete  the  jetty  to  mean  low-water  line  so  as  to  be  substan- 
tial will  require  from  1,000  to  1,500  tons,  and  to  carry  it  to  high  water  200  to  400  tona 
more  of  stone.    A  brush  and  stone  revetment  has  been  run  both  ways  at  the  head  of* 
the  jetty  to  prevent  erosion  and  give  greater  strength,  and  very  soon  a  strong  lof^ 
fence  running  east  and  west  and  deflecting  to  the  bar  will  be  put  up  as  a  sand-catch, 
thereby  adding  additional  strength  at  its  head.    The  erosion  which  threatened  injnry 
has  ceased  on  the  east  side  since  the  general  level  was  raised  |md  the  revetment  was 
run  to  the  old  railroad  embankment.    However,  below  the  wharf  erosion  is  making 


APPENDIX    M REPORT    OF    CAPTAIN   BIXBY.  1035 

eDCToachment  i?poii  the  sand-danes.  This  will  ])robab1y  cease  when  the  railroad  jetty 
is  carried  to  a  higher  leTcl,  an  the  current  now  shows  marked  deflection  from  the  shore 
by  its  present  condition,  and  the  best  results  may  be  expected  by  a  speedy  completion 
of  this  Jetty.  The  former  work  upon  Macon  Point  remains  uninjured.  The  sand  ac- 
cretions have  increased  to  the  east,  south,  and  west,  especially  at  the  crib-works 
ibroagh  Uie  cuts,  and  in  a  year  or  so  those  threatening  dangers  will  have  disappeared 
juid  be  even  with  the  general  banks;- 

The  work  at  Shackleford  has  been  upon  the  main  jetty  to  protect  it  from  the  vio- 
lence of  the  open  sea,  and  a  portion  of  its  sea  face  has  been  covered  with  large  stone 
of  from  900  to  1,500  pounds  in  size,  and  very  soon  the  whole  face  will  be  so  protected. 
One  concrete  block  has  sunk  about  hail  its  height ;  that  will  be  soon  filled  even  with 
the  others.  Within  the  year  marked  changes  have  taken  place- in  the  water-lines. 
Under  your  direction  Assistant  Engineer  Thompson  has  made  a  map  of  the  contours, 
and  has  sent  or  will  send  it  to  you.    The  beueticiil  results  are  apparent. 

Upon  Core  Sound  Jetty  only  a  very  little  has  been  done,  and  the  foregoing  state- 
ment of  ezpenses  and  the  monthly  progress  maps  explain  fally  its  character.  The 
labor  npon  this  jetty  is  comprehended  under  the  head  of  Shackleford  Point.  When 
finished  it  will,  it  is  hoped,  so  far  deflect  the  current  running  out  from  Core  Sound  and 
North  River  as  greatly  to  aid  in  rebuilding  the  main  Shackleford  Point,  and  tend  to 
merease  the  depth  of  the  main  channel  to  the  sea. 

The  small  jetty  between  the  main  one  at  Shackleford  Point  and  that  in  Core  Sound 
has  nearly  disappeared,  and  active  erosion  goes  on  at  the  point  of  its  location.  It  is 
believed,  however,  that  when  the  Core  Sound  Jetty  is  completed  the  current  will  be 
8o  ftr  deflected  to  the  northwest  as  to  pass  harmlessly  by  the  point  of  present  injury. 

I  failed  to  mention  that  173  tons  of  small  crtished  stone,  landed  some  years  ago  by 
.1.  A.  Van  Brunt,  waa,  by  your  direction,  used  to  fill  in  between  two  ridges  of  larger 
stone  npon  railroad  jetty.  Fort  Macon,  and  it  makes  a  capital  core  for  such  a  purpose. 
As  it  was  paid  for  direct  from  your  office,  I  took  no  account  of  it  in  my  statement  of 
expenses. 

I  am  expecting  a  report  from  Overseer  Dill  of  a  recent  soanding  ordered  for  the 
main  channel  over  the  bar  and  will  transmit  it  as  soon  as  received. 

Overseer  Dill  has  had  immediate  charge  of  the  work,  which  he  has  faithfully  and 
xealoQsly  endeavored  to  execute. 

Futore  operations  will  progress  towards  the  completion  of  the  adopted  project  as 
rapidly  as  means  are  supplied  c>y  Congress,  and  it  is  needless  for  me  to  present  recom- 
mendations npon  a  subject  which  has  been  elucidated  by  the  reports  of  yourself  and 
yonr  predecessors.  ' 

Hereto  is  appended  a  table  of  commercial  statistics  compiled  from  the  most  reliable 
fionrcee  accessible  to  me,  and  which  I  believe  to  be  approximately  correct. 
Very  respectfully,  your  obedient  servant, 

R.  Raxsom, 

Capt.  W.  H.  BiXBY,  Assistant  Engineer, 

Corp»  of  EngineerSy  V,  S.  J. 


report  op  mr.  k.  d.  thompson,  assistant  engineer. 

United  States  Engineer  Office, 

Beauforty  N.  C,  July  14,  1887. 

Captain:  I  hare  the  honor  to  submit  the  following  report  of  work  done  under  my 
chu^  on  the  improvement  of  Beaufort  Harbor,  North  Carolina,  during  the  fiscal  year 
ending  June  30,  lti87. 

In  accordance  with  various  letters  of  instructiou  the  following  surveys  were  made : 
(1*  A  comparative  survey  at  the  crilvwork  west  of  Fort  Macon,  showing  changes 
(ioe  to  that  work  since  the  previous  survey  of  May  2(5, 18^5.  Map  submitt^ed  in  July, 
1887.  (2)  A  hydrogxaphical  survey  of  Newport  River,  at  Fort  Macon  Point,  from 
Madia  crosses  No.  1  to  0,  soundings  being  taken  on  range-lines  :^00  i'eet  apart,  and  ex- 
tending from  1,500  feet  to  2,000  feet  from  shore.  This  was  to  determine  the  eifect  of 
the  caving  that  was  taking  place  at  the  time  near  the  railroad  jetty  then  in  process 
of  oonatmction.  Map  submitted  in  April,  1887.  (3)  A  shore-line  survey  of  Fort 
Macon  Point,  showing  locations  of  jetties,  revetments,  wharf,  stadia  crosses,  and  of 
rortMaoon  and  adjacent  buildings,  and  giving  the  profiles  of  the  main  jetty  and  of 
■vetion  lines  nm  from  the  stadia  crosses  to  low  tide,  for  comparison  with  similar  sur- 
veys to  beiuade  hereafter.  Map  submitted  in  July,  1887.  (4 )  A  survey  of  Shackle- 
ioid  Point  similar  to  the  one  at  Fort  Macon  Point.  This  has  been  partially  made, 
but  other  daties  have  so  far  prevented  its  completion.  The  cost  of  the  work,  field 
sad  offiee,  wm  $149. 12. 

Veiy  xespectfoUy,  yonr  obedient  servant, 

E.  D.  Thompson, 

Capt  W.  H.  BncBY,  Assistant  Engineer. 

Cmy  of  Engineers,  U,  S,  A. 
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COMMERCIAL  STATISTICS. 

When  work  commenced  in  1881  the  sand-banks  which  limit  the  width  of  the  har- 
bor entrance  were  rapidly  wearing  away  (a  sixth  of  a  mile  in  one  yelir),  and  the  har- 
bor entrance  bar  was  rapidly  shoaling.  The  commerce  is  estimated  to  have  been 
about  the  same  then  as  now. 

No  marked  imppoyement  in  commerce  or  navigation  was  expected.  The  deterio- 
ration has  been  stopped,  and  the  former  good  coirilition  of  the  harbor  entrance  is  being 
re-estabi  ished.  The  depth  of  water  on  the  bar  is  now  about  15  feet  at  low  water.  Tb^ 
commerce  is  now  about  $1,000,000  per  year. 

The  rates  of  freight  and  insurance  are  estimated  at  from  33  to  50  per  cent,  less  than 
in  IbSl. 

This  harbor,  at  the  eastern  terminus  of  the  Atlantic  and  North  Carolina  Railroad, 
is  the  only  harbor  of  special  importance  between  Chesapeake  Bay  and  Wilmington, 
N.  C,  a  distance  of  oyer  300  miles.  It  is  especially  valuable  as  being  the  natural 
6utlot  of  Albemarle  and  Pamlico  Sound,  and  of  the  inland  commerce  of  northern  and 
middle  North  Carolina,  and  as  being  also  a  natural  harbor  of  refuge  for  ves8elB«over- 
taken  on  the  exposed  portion  of  Uie  Atlantic  coast,  embracing  Capes  Hatteras  and 
Lookout.  If  its  channel  were  properly  marlced  by  range-UgkU,  it  would  be  the  safest 
and  easiest  haxbor  to  enter  between  the  Chesapeake  and  Savannah.  Large  numbers 
of  coasting  vessels  frbm  the  Tar,  Pamlico,  Trent,  Contentnea,  and  Neuse  rivers,  and 
from  Albemarle  and  Pamlico  sounds,  come  by  way  of  the  New  Berne  and  Beaufort 
Canal  or  Core  Sound,  and  pass  through  this  harbor  on  their  way  south  to  Wilming- 
ton, Georgetown,  Charleston,  and  Savannah,  this  harbor  affording  them  a  safe  and 
convenient  exit  to  the  ocean  and  permitting  them  to  avoid  the  dangers  of  ocoan  navi- 
gation outside  Hatteras  and  Lookout.  The  preservation  and  development  of  this 
harbor  is  of  great  importance  to  the  future  of  the  whole  State  of  North  Carolina. 

The  commerce  of  the  harbor  for  the  year  ending  December  30,  1886,  is  reported  as 
follows : 

MOVEMENT  OF  VESSELS. 


Description. 


Sail  vesseU  owned  at  Beaufort.  K.C 

8t(>am  Tes8ol  owned  at  Beaufort,  N.C 

Soil  veaaels  built  at  Beanfort,  N.  G 

Vessels,  iocrease  over  last  year 

Sail  vessels  arrived  at  Bonnfort»  N  C 

Steam  vessels  arrived  at  Beaufort,  N.  C  ■ 

Sail  vessels  departed  from  Beaufort.N.C 

Steam  vessels  departed  from  Beaufort,  N.  C 

Vessels  passed  thix>ugh  Core  Sound  and  Bemibrt  Harbor  Inlet 


Tonnage. 


1.718 
66 

224 
246 
9,909 
3,071 
8,696 
8.297 
5,600 


NoTK.— The  above  table  does  not  include  the  smaller  vessela  of  which  no  record  is  kept.    The  niun 
ber  of  vessels  passing  through  Core  Sound  is  estimated. 


COASTWISE  TRAFFIC. 


Impoited. 


Articles. 


Fish barrel^.. 

Ice tons.. 

Guano do 

Loffwood .............. .do . . . . 

Sa^ bushels.. 

Lumber* foet.. 

Seines pounds.. 

Corn bushels.. 

Coal tons.. 

All  other  mercbandise 


'  Total  imported. 


Passing  through  the  harbor : 
General  merchandise  . .  tons. . 


Quantity. 


83,900 

1,250 

700 

150 

3,600 

480,000 

2.200 

16,800 

620 


6,000 


Value. 


$70,  COO 
7,500 
21,000 
2,000 
1,080 
4,800 
1,200 
10,800 
3,700 

150,000 


272,680 


600,000 


Exported 


Articles. 


Fish  scraps tons. 

Oil barrels. 

Rice Ji>ushels. 

Cotton ..., bales. 

Oysters .gallons. 

Do DUHhels. 

Clams .t.. barrels. 

Fish,  salt^ do... 

Fish,  fresh tons. 

Potatoes,  sweet  ...bushels. 

Lomber feet. 

Melons number. 

Naval  stores barrels. 

Peanuts bnshels. 

Vegetables barrels . 

Escallops gallons. 

Total  exports 


Quantity. 


Value. 


1,400 

1,800 

6,500 

2,000 

2,500 

86,000 

4,000 

2,600 

433 

22,000 

65,000 

600,000 

68,000 

350 

1,800 

2,800 

300 


$85,000 
I2.60O 
3,300 
90.000 
2.00O 
10,800 
10,000 
0,800 
84,000 
6.600 
82.500 
40OO 
6,800 
l.OOO 
1.400 
8,400 
2,400 


273,700 
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My. 

INLAND  WATER-WAY  FROM  BEAUFORT  HARBOR  TO  NEW  RIVER,  NORTH 

CAROLINA,  THROUGH  BOGUE  SOUND. 

Bogne  Sound  is  a^  o^en  wa^r-way  lying  between  the  mainland  and 
an  OQter  line  of  sand-banks^  extending  from  Beaufort  Harbor  24  miles 
westward  to  Bogue  Inlet  and  White  Oak  Biver,  and  being  prolonged 
by  narrow,  crooked,  tide- water  creeks  17  miles  further  through  salt- 
water marshes  to  New  Eiver,  Korth  Carolina. 

The  sound  and  marsh  vary  from  1  to  2  miles  in  width,  the  ohannels 
and  creeks  from  10  to  400  feet  in  width,  and  from  6  inches  to  8  feet  in* 
depth,  and  the  rise  of  tide  from  0  to  5  feet  according  to  location  and  pre- 
vailing winds.  This  water-way  forms  a  portion  of  one  of  the  proposed 
routes  of  inland  navigation  from  the  Chesapeake  to  Wilmington.  Prior 
to  governmental  improvement  in  1886,  it  possessed  an  18  inches  depth  of 
channel  at  low  water  from  Beaufort  to  the  town  of  Swansborough,  on 
White  Oak  Biver;  thence  a  3-foot  depth  at  midtide  6  miles  further,  to 
Bear  Inlet  and  Greek  3  thence  a  6-inch  depth  at  low  water  11  miles  further, 
to  New  Biver,  whence  boats  of  5  feet  draught  could  proceed  14  miles 
farther,  to  the  town  of  J^ksonville.  (See  report  on  New  Biver,  North 
Carolina.)  Its  commerce  is  estimated  to  have  then  been  about  $200,000 
per  year,  carried  by  sail-boats  of  less  than  2  feet  draught.  Personal  in- 
spection showed  White  Oak  Biver  ba«in  to  be  agriculturally  rich  and  ap- 
parently capable  of  adding  $500,000  annual  commerce  to  Bogue  Sound 
as  soon  as  the  latter  is  open  to  3-foot  draught  steamers. 

The  examination  and  survey  of  this  water-way  (reported  to  Congress 
m  1S85)  recommended  the  establishment  of  a  channel  of  at  least  3  feet 
depth  at  low  water  from  Beaufort  to  Swansborough,  and  estimated  its 
cost  at  $6,000.  This  estimate,  as  stated  therein,  was  based  upon  a  survey 
limited  in  funds  and  time,  and  made  during  very  unfavorable  weather 
and  winds ;  in  consequence  thereof  the  low-water  depths  were  greatl^^ 
overestimated,  and  the  extent  of  dredging  correspondingly  underesti- 
mated. For  these  reasons  the  estimate  for  the  final  cost  of  the  work 
is  now  placed  at  $50,000.  The  aggregate  amount  appropriated  for  this 
project  up  to  June  30, 1887,  is  $10,000. 

Four  hundred  and  ten  dollars  and  fifty-seven  cents  has  been  spent 
in  all  upon  this  improvement  up  to  June  30, 1887,  in  necessary  sur- 
veys and  preparation  for  dredging.  No  special  improvement  of  com- 
meroe  is  to  be  expected  until  the  work  is  complete.  The  latest  reliable 
oonunercial  statistics,  those  of  the  year  ending  December  30,  1886,  are 
herewith  appended. 

The  special  work  of  the  year  is  as  follows :  Expenditures,  $410.57 ; 
raloe  of  UDited  States  plant,  $4.80. 

After  appropriations  were  voted  for  tbis  work,  the  dredging  was  con- 
tracted for  (December  27, 1886),  to  be  completed,  with  other  contracts, 
before  January  31, 1888.  From  economical  considerations,  this  dredg- 
ing will  not  be  commenced  until  the  fall  of  1887.  While  awaiting  the 
arrival  of  the  dredge,  the  route  of  the  work  was  carefully  surveyed  and 
preparations  were  made  for  the  commencement  of  dredging. 

Soch  work  as  was  done  has  been  vigorously  carried  on  under  the 
immediate  supervision  of  Assistant  Engineer  E.  D.  Thompson,  whose 
rqiort  is  herewith  appended.  ^ 

Becommendations  for  future  work  are  as  follows :  That  the  present 
approved  project  be  completed,  so  far  as  to  secure  a  continuous  chan- 
nel of  100  feet  width  and  at  least  3  feet  depth  at  low  water  from  Beau- 
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fort  Harbor  to  Swansboroagh,  White  Oak  Biver,  and  Bogue  Inlet,  at  a 
total  expense  of  $40,000  in  addition  to  the  fandA  available  June  30, 
1887  ;  this  amount  to  be  appropriated  in  one  sum.  Smaller  yearly  ap- 
propriations will  involve  the  disorganization  and  reorganization  of 
AYorking  parties,  damage  to  unfinished  work,  extra  superintendence,  and 
deterioration  of  i^lant,  etc.,  and  will  increase  the  cost  of  the  work  by 
from  $2,000  to  $6,000  per  appropriation. 

Further  improvement,  so  as  to  extend  the  navigation  to  "Sew  River, 
is  not  recommended  at  present.  The  improvement  once  thoroughly 
finished  should  remain  comparatively  permanent. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  so  as  to  secure  first  a  30-foot,  then  a  60-foot,  and  finally  a  100- 
foot  width,  entirely  through  all  the  present  obstructions. 

This  river  is  in  the  collection  district  of  Beaufort,  N.  C. 

Money  statement. 

Amount  appropriated  by  act  approved  August  5, 1880 $10, 000. 00 

July  1.  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 '. $373.07 

July  1, 1887,  outstanding  liabilities 37.50 

410. 57 

July  1,  1887,  amount  available 9, 589. 43 

(Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yc^r  ending  June  30, 1889    40,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lfe66  and  18(57. 


Abstract  of  proposals  for  dredging  in  Bogue  Sound,  North  CaroHnaj  water-way  between 
Beaufort  Harbor  and  New  liivcr,  North  Carolina^  opened  at  12  m.,  November  &,  1886. 

[How  measnred:  In  scows,  and  if  deposited  on  banks,  to  be  moMnred  in  sita.] 


No. 


2 
3 


Names  and  addresses  of  bidders.  l(.ubic*^y]Sd. 


Chas.  H.  Lewis,  Baltimore,  Md . . . 

Bittenhouse  Moore,  Mobile,  Ala  . 
R.  P.  Bowdoin,  Wilmington,  N.  C. 


Cents. 
35 


32J 


Remarks. 


33 


Will  deduct  5  cents  per  onbic  yard  if  awarded 
also  either  New  River  or  Harlowe  Creek,  dredg- 
ing, or  both,  thus  making  a  combined  bid  of  30 
cents  per  onbio  yard. 

If  awarded  also  New  River  and  Harlowo  Creek, 
dredging,  27f  cents  per  cable  yard. 


Contract  with  Kittenbouse  Moore. 


REPORT   OF   MR.   K.    D.    THOMPSON,   ASSISTANT  ENGINEER. 


United  States  Engineer  Office, 

Beaufort,  N.  C,  July  13,  1887. 

Captain  :  I  have  the  bonor  to  submit  the  following  report  on  improving  water-^vay 
between  Beaufort  Harbor  and  New  River,  North  Carolina,  for  the  fiscal  year  eadins 
June  30,  1887. 

The  contract  for  the  work  was  awarded  December  27,  1886,  to  Ritteuhonse  Moore  , 
of  the  Mobile  Dredging  Company.  By  it-s  terms  he  is  not  required  to  begin  ^"orlc 
until  November  1,  1887,  and  consequently  nothing  has  yet  been  done.    This  date  iw^i^s 
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fixed  in  oider  to  allow  him  to  finlsU  other  contracts  he  had  entered  into.  Daring  the 
vinter,  detaile<l  surveys  were  made  at  both  shoals,  to  determine  the  final  location  of 
i1m  channel  to  be  dredged,  maps  of  which  were  forwarded  t-o  yon  at  the  time.  The 
ooly  expenditore  was  on  this  account,  and  amounted  to  |243.75. 

'     COMMEBCIAL  STATISTICS. 

The  valne  of  annual  shipments  from  the  White  0»k  River  is  estimated  at  ('^00,000. 
Within  a  few  months  large  saw-mills  have  been  erected  at  various  points,  and  the 
luannfacture  of  lumber  now  promises,  with  the  opening  of  inland  navigatiou,  to  he- 
ft leading  indnstry.     Most  of  the  produce  of  the  section  is  sent  to  Beaufort  by  small 
'boats,  bnt  delays  at  Goose  Creek  Shoal  are  common,  and  lead  not  infrequently  to  ex- 
pensive overland  transportation  in  preference.    The  improvement  is  greatly  desired 
by  the  people  of  the  section  to  be  benefited,  Bogno  Sound  being  the  only  means  by 
which  they  can  secure  a  market  cheaply. 
The  work  has  been  in  my  charge  since  January  1,  1887. 
Very  respectfully,  your  obedient  servant, 

E.  D.  Thompson, 
AasUtant  Engineer. 
Capt.  W.  H.  BiXBY, 

Corpa  of  Engineers^  U.  8,  A, 


COMMERCIAL  STATISTICS. 

When  work  commenced  in  1885,  the  commerce  of  this  water-way  is  estimated  to 
have  been  about  |^,000  per  year.  The  navigation  was  then  restricted  to  boats  of 
less  than  2  feet  draught. 

No  improvement  is  yet  obtained,  and  none  is  expected  until  the  end  of  the  present 
friar's  work. 

White  Oak  River,  the  end  of  the  present  recommended  improvement,-drainsarich, 
(tortile  country  susceptible  of  considerable  development.  Were  a  3- foot  navigation 
pussible  at  all  tides  through  Bogno  Sound,  the  present  commerce  may  well  he  ex- 
IKcted  to  increase  to  $.500,(^  l)er  year.  It  is  estimated  that  about  $4,000,000  of  lum- 
ber can  readily  be  cut  at  White  Oak  Uiver  and  sent  to  a  profitable  market  at  Beaufort 
Harbor  aa  soon  as  Bogne  Sound  is  opened  to  a  3-foot  navigation. 

The  commerce  for  this  water-way  for  1886  is  estimated  as  follows : 


Articles. 


CcttoB bales. 

Xaval  stores barrels. 

Pea-note bashels. 

Tiah ^ barrels. 


Amonnt. 


$100,000 
40,000 
-4.000 
75,000 

210,000 


Besidea  large  quantities  of  fresh  fish,  oysters,  etd. 


MS. 


IMPROVEMENT  OF  NEW  RIVER,  NORTH  CAROLINA. 

New  liiver,  emptying  directly  iuto  the  Atlantic  Ocean  between  Beau- 
fort Harbor  and  Wilmington,  N.  0.,  has  a  total  length  of  about  52  miles, 
tod  a  drainage  area  of  492  square  miles.  Its  lower  14  miles,  from  its 
noQth  to  Jacksonville,  forms  a  fine  basin  of  brackish  water  of  from  500 
to  10,000  feet  width  and  of  at  least  5  feet  channel  depth,  with  20,000 
acres  of  oyster  farms,  and  with  rich  agiicultural  surroundings.  When 
placed  under  governmental  improvement  in  1882,  it  had  very  poor  fa- 
ctlitieR  for  transporting  its  goods  to  market.    Its  communication  with 
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the  ocean  was  blocked  by  an  oyster-rock  barricade,  through  which  there 
existed  only  a  long  and  very  crooked  channel  of  50  feet  width  and  3 
feet  depth  at  low  water.  Its  commerce,  limited  to  wagons  and  small 
boats,  was  estimated  to  be  about  $400,000  of  goods  per  year. 

The  original  project  of  1882  proposed  for  $40,000  to  secure  a  150foot 
channel  5  feet  deep  at  low  water  from  the  upper  river  to  the  ocean,  by 
dredging  the  old  channel  to  its  full  size  through  about  7,000  feet  of 
this  oyster-rock  barricade.  Ko  work  was  done  upon  this  improvement 
up  to  June  30, 1885,  because  the  available  funds  were  regarded  as  too  ^ 
small  to  allow  of  their  being  spent  profitably.  At  this  time  '(as  soon  as  * 
possible  after  assuming  charge  in  1884),  the  location  and  the  surround- 
ings of  the  proposed  work  were  personally  inspected,  and  the  location 
of  the  projected  channel  was  slightly  modified.  This  inspection  showed 
me  the  agricultural  richness  of  the  river  basin,  its  pressing  need  for 
better  transportation  facilities,  and  the  worthiness  of  the  impnovement. 

The  present  estimate  (that  of  1885),  140,000  for  the  final  cost  of  the 
work,  is  the  same  as  that  of  1882,  except  that  it  is  based  upon  a  new 
location  of  the  channel.  The  aggregate  amount  appropriated  for  this 
project  up  to  June  30, 1887,  is  $20,000. 

Nine  thousand  nine  hundred  and  ninety-two  dollars  and  four  cents 
has  been  spent  in  all  upon  this  improvement  up  to  June  30, 1887,  re- 
placing the  long  and  crooked  channel  by  a  short  and  straight  channel 
of  40  feet  bottom  width  and  3.5  feet  depth  at  low  water.  This  new 
channel  gives  great  satisfaction  to  the  neighborhood,  is  already  in  daily 
use  by  the  craft  entering  New  Eiver  from  the  ocean,  and  is  steadily  deep- 
ening under  the  scour  of  the  river  and  tidal  currents.  The  improve- 
ment is  too  recent  to  show  as  yet  any  marked  increase  in  the  commerce 
of  the  river.  The  latest  reliable  commercial  statistics,  those  for  the 
year  ending  December  30, 1886,  are  herewith  appended. 

The  river  navigation  is  not  obstructed  by  any  bridges  below  its  pres- 
ent head  at  Jacksonville. 

The  special  work  of  the  year  was  as  follows :  Expenditures,  $181.80. 
Value  of  United  States  plant,  $27.30.  So  work  could  be  done  prior 
to  October  for  want  of  funds. 

After  new  appropriations  were  voted  for  this  work  the  dredging  was 
contracted  for  (December  27, 1886),  to  be  completed  with  other  contracts 
before  January  31, 1888.  The  only  work  of  the  year  has  been  that  of 
minor  surveys  and  office  work.  Actual'dredging  and  work  in  the  field 
will  now  be  postponed  until  cold  weather  renders  the  locality  safe  as 
regards  health. 

The  small  amount  of  work  thus  done  has  been  carried  on  under  the 
immediate  supervision  of  Assistant  Engineer  E.  D.  Thompson,  whose 
report  is  herewith  appended. 

Recommendations  for  future  work  are  as  follows :  That  the  present 
adopted  project  be  completed  so  as  to  secure  a  channel  of  from  100  to 
150  feet  width,  and  5  feet  depth,  at  low  water,  from  the  ocean  up  to  the 
upper  river,  at  a  total  expense  of  $20,000  in  addition  to  the  funds 
available  June  30, 1887,  to  be  appropriated  in  a  single  amount  within 
the  next  year.    Smaller  yearly  appropriations  and  their  consequences, 
the  alternate  disorganization  and  reorganization  of  working  parties, 
damage  to  unfinished  work,  extra  superintendence,  and  deterioration  of 
plant,  will  increase  the  cost  of  the  work  by  about  $2,000  per  appropria- 
tion.   Further  improvement,  so  as  to  give  a  channel  of  greater  depth 
or  width,  is  not  recommended  at  present.    This  improvement,  once  thor- 
oughly completed,  should  be  pernjapent. 
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This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows : 

Two  thousand  dollars  to  extend  the  existing  channel  above  the  upper 
marsh  upward  through  a  few  obstructing  oyster-beds  by  dredging,  and 
$18,000  to  increase  the  dimensions  of  the  above-obtained  channel  to  100 
or  150  feet  width  and  5  feet  depth  at  low  tide  by  dredging. 

This  river  is  in  the  eoUeotion  diatrict  of  Beaufort,  N.  C. 

Money  statement. 

July  1, 1886.  amoant  available |189. 76 

Amoant  appropriated  by  act  approved  August  5, 1886 10, 000. 00 

10, 189. 76 

July  ly  1887,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1;  1886 181.80 

July  1,  1887,  amount  available 10,007.96 

I  Amoant  (estimated)  required  for  completion  of  existine  project tiO,  000. 00 
Amonnt  that  can  be  profitably  expended  infiscalyearending  JoneSO,  18(^9    20, 000. 00 
Submitted  in  eompliance  with  requiremeuts  of  sections  S  of  river  and 
harbor  acto  of  1866  and  1867. 


Ahttraet  o/ prapo$aI$  for  dredging  in  New  Biver,  North  Carolina,  opened  at  12  m.,  Xovem'^ 

her  25,  1886. 


[How 


t  If  deposited  on  soowa,  aoow  measiirement ;  if  deposited  on  embankTaent,  in  Bitn.] 


So. 

iraones  and  sddreases  of  hidden. 

1.  ... 

Price  per 
oabioyard. 

Ilemarka. 

1 
2 

•              4 

Charles  H.  Lewis.  Bslllmore,  Md 

Sittaihoase  ICooie,  MoUIe,  Ala 

IL  P.  Bowdoia,  Wilmington,  X.C 

Cmtt. 
38 

29 

Win  dednct  6  cents  per  cubic  yard  if 
awarded  also  either  Bosue  Sound  or  liar* 
lowe  Creek  dredfdng,  or  both,  thus  mak- 
ing a  combined  bid  of  3^  cents  per  cubic 
yard. 

Ifawarded,  alao  Bogne  Soond  and  Harlowe 
Creek  dredging,  &}  cents  per  cubic  yard. 

Contract  with  Rittenhouse  Moore. 


UEPOBT  OF  MR.  X.  D.  THOMPSON,  ASSISTANT  ENGINEER. 


United  States  Engineer  Office, 

Beaufort,  N,  C,  July  13,  1887. 

CAPTAXif :  I  haTe  the  honor  to  submit  the  following  report  on  the  improvement  of 
SiTer,  North  Carolina,  for  the  fiscal  year  ending  June  30,  1887. 


The  eootract  for  the  work  was  awarded  in  December,  1886,  to  Rittenhouse  Moore, 
if  the  Mobile  ]>redging  CompauYy  its  performance  being  in  abeyance  to  and  con- 
filieiial  npon  the  completion  of  other  dredging  contracts  which  he  undertook  at 
te  same  time.  On  this  account  he  has  not  yet  begun  active  operations,  but  expects 
ts^  so  daring  the  coming  fall  season.  No  surveys  have  been  made  or  expenses  in- 
*  by  thia  oilloe  daring  the  year. 

8872  XNO  87 66 
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COMMERCE. 

Before  the  be^nning  of  the  improvement  the  money  value  of  the  commerce  of 
this  section  was  placed  at  $400,000,  the  shipments  being  estimated  as  follows: 

Cotton bales..      4,500 

Rice bnshels..     35,000 

Com do 50,000 

Pea-nuts do....-    10,000 

Naval  stores « barrels..  100,000 

Fish do....     50,000 

And  large  quantities  of  oysters. 

While  the  trade  in  naval  stores  has  fallen  off,  that  in  agricultural  products,  lumber, 
shingles,  oysters,  etc.,  is  stated  to  have  largely  increased^  its  total  annual  value  now 
being  placed  between  $500,000  and  $600,000.  With  this  increase  is  noticed  at  Beau- 
fort a  demand  for  larger  vessels  than  were  formerly  used.  The  figures  given  include 
both  water  and  overland  transportation. 
The  work  has  been  in  my  charge  since  January  1, 1887. 
Very  respectfully,  your  obedient  servant, 

£.  D.  Thompson, 
JasUiant  Engineer, 
Capt.  W.  H.  BiXBT, 

Carps  of  Engineers f  U.  S,  A. 


commercial  statistics. 

When  work  was  commenced  in  1882,  the  commerce  is  estimated  to  have  been  about 
$400,000  per  year,  and  the  navigation  limited  to  such  boats  as  could  use  a  crooked 
channel  50  feet  wide  and  3^  feet  deep  between  oyster-rock  shoals.  No  work  was  done 
prior  to  1886  for  want  of  sufficient  funds. 

At  present  there  exists  a  good  straight  channel  40  feet  wide  and  3^  feet  deep  at  low- 
water.  Although  this  channel  was  not  completed  until  July,  18H6,  it  is  already  con- 
stantly and  freely  used  by  larger  boats  than  formerly.  Nine  schooners  now  run  reg- 
ularly from  the  head  of  this  river  to  Wihnington,  several  to  Beaufort  and  New  Berno, 
and  one  to  Philadelphia,  carrying  cotton,  corn,  pea-nuts,  rice,  wool,  potatoes,  naval 
stores,  oysters,  etc.  Tha  amount  of  goods  carried  is  estimated  to  have  already  in- 
creased abonr  15  per  cent.    Insurance  is  seldom  demanded. 

New  River  is  a  tine  stream,  of  about  14  miles  length,  of  from'500  to  10  000  feet  width, 
with  rich  agricultural  surroundings  and  about  20,000  acres  of  oyster  farms.  Its  an- 
nual commerce  would  probably  soon  be  iucreased  by  $000,000  if  better  transporta- 
tion facilities  wero provided. 

The  commerce  of  this  river  for  the  year  ending  December  30,  Ic^So,  is  estimated  an 
follows : 


Articles. 


Quantity.  Amount. 


Cotton    balm. 

Grain  (rice  and  com) basliela. 

Peii-nutB do 

Nurtil  atitrea barrels. 

0.\ster8 bnshels. 

Fish  (Halt) barrels. 

Lumber  fo»*t. 

Ileturo  freights tons. 


4.500 

$180,000 

80.0j0 

60.01.O 

18  (MO 

18  OOO 

18,0*0 

18.  OOO 

20.000 

60,  uoo 

M),U00 

•J5*>,  <K»0 

l.00t>,(/00 

10.  OOO 

2,000 

100.  ouo 



G96,uao 


Mg. 

IMPROVEMENT  OF  BLACK  RIVER.  NORTH  CAROLINA. 


Black  Kiver,  North  Carolina,  a  tributary  of  the  Cape  Fear  River,  ha 
(with  its  own  main  trilmtary )  a  total  leii^  t  h  of  about  1 75  miles  and  a  drai  ti  - 
age  area  of  about  1,547  t^quare  miles.  This  stream,  prior  to  goverumentcLl 
improvement  in  l^iC,  possessed  a  moderately  well-cleared  channel  from 
its  mouth  (in  the  Cape  Fear  Biver,  14  miles  above  Wilmington)  22  mile^ 
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optrards  to  Point  Caswell,  with  2.5  feet  depth  at  low  water,  and  4  feet 
depth  at  high  tide ;  thence  a  roughiy  cleared  navigation  48  miles  fur- 
ther to  near  Lisbon,  with  2.5  feet  depth  daring  nine  months  per  year, 
and  with  6  feet  depth  daring  six  months  per  year.  A  steamer  of  2.5- 
foot  draught  was  regalarlyrunningonceor  twice  per  week  all  the  year  to 
Point  Caswell,  and  nine  months  per  year  to  Clear  Ean,  about  10  miles 
below  Lisbon.  The  commerce  (including  rafted  goods). is  estimated  to 
have  then  been  $750,000  per  year. 

The  original  recommendation  of  1885,  as  continued  to  date,  proposed 
fw  $33,500  to  secure  a  thoroughly  cleared  channel  of  natural  depth  over 
the  70  miles  of  river  from  its  mouth  to  near  Lisbon,  and  afterwards  a 
4-foot  channel  at  low  water  below  Point  Caswell.  The  aggregate 
amoont  appropriated  for  this  project  up  to  June  30, 1887,  is  $3,000;  this 
being  accompanied  with  a  proviso  that  all  private  claims  to  the  river* 
navigation  should  be  ceded  to  the  United  States  before  the  commence- 
ment of  such  improvement. 

Forty-two  dollars  and  seventy  cents  has  been  spent  in  all  upon  this 
improvement  up  to  June  30, 1887,  in  preparations  for  commencing  work. 
The  latest  reliable  commercial  statistics,  those  for  the  year  ending  De- 
eember  30, 1886,  are  herewith  appended. 

The  river  is  obstructed  by  seven  bridges  without  draws  above  Point 
Caswell.  These  bridges  allow  at  present  about  14  feet  clear  height 
above  mean  low  water.  These  bridges  will  probs^bly  be  provided  with 
draws  at  the  expense  of  local  authorities  as  soon  as  the  river  navigation 
is  much  improved,  so  that  the  obstruction  is  not  considered  serious  at 
present. 

The  special  work  of  the  year  is  as  follows :  Expenditures,  $42.70. 
Value  of  United  States  plant,  $4. 

Owing  to  the  variable  nature  of  the  work  and  the  difficulty  of  prop- 
erly specifying  it  beforehand  and  of  measuring  it  afterwards,  the  work 
was  allowably  done  by  hired  labor  and  the  purchase  of  materials  in 
open  market. 

Certain  office  work  and  correspondence  was  carried  on  during  the 
year  with  a  view  to  the  required  cession  of  rights  of  way,  and  in  June 
official  notice  was  received  from  the  State  to  the  effect  that  the  State 
acts  granting  such  claims  to  private  parties  had  been  officially  repealed. 
Work  in  the  field  will  now  be  commenced  as  soon  as  pra<^ticable  and 
advantageous  to  the  Government. 

fieeommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accord  with  the  recommendations  of  July,  1885, 
tt  as  to  secure,  first,  a  fairly  cleared  natural  channel  over  the  entire 
river  from  its  month  up  70  miles  to  near  Lisbon,  then  a  4-foot  channel 
betow  Point  Caswell,  and  then  an  improved  channel  through  the  nar- 
nnrs,  at  a  total  expense  of  $30,500  in  addition  to  the  funds  available 
on  Jane  30, 1887 ;  this  amount  to  be  appropriated  in  yearly  installments 
of  $20,000  each  xmtil  complete.  Smaller  yearly  appropriations  will  in- 
^dve  the  alternate  disorganization  and  reorganization  of  working  par- 
ties, damage  to  unfinished  work,  extra  superintendence,  deterioration 
<rf  plant,  and  will  increase  the  expense  from  $2,000  to  $4,000  per  appro- 
priadou.  Farther  improvement  so  as  to  secure  a  6- foot  depth  of  chan- 
nel below  Point  Caswell  is  not  recommended  at  present. 

Aftar  this  improvement  is  finished  its  proper  maintenance  may  cost 
fnm  $1,000  to  $3,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  ear- 
ned oo  approximately  as  follows : 

Eleven  tboosand  dollars  for  removing  logs,  stumps,  snags,  overhang* 
iog  ti^eea,  etc.,  from  the  bed  and  banks  of  the  entire  river,  and  rounding 
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off  some  of  its  extra  sharp  points  at  bends,  giving  some  prefereDCe  to 
tbat  portion  of  the  river  between  Point  Gas  well  and  the  mouth  of  Soath 
Biver. 

Four  thousand  five  hundred  dollars  for  dredging  the  4  foot  channel 
below  Point  Caswell. 

Fifteen  thousand  dollars  for  dredging  and  diking  in  the  various  nar- 
rows of  the  upper  river. 

This  river  is  in  the  collect  ion  district  of  Wilmington,  N.  C. 

Money  statement 

AmoQiit  appropriated  by  act  approved  Aagust  5, 1886 $3, 000. 00 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liahilities 
outstanding  July  1, 1886 42.70 

July  1, 1887,  amount  available 2,957.;>0 

{Amount  (estimated)  required  for  completion  of  existing  project |:30,500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1889    20, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1667. 


COMMKRdAI.  STATISTICS. 

When  work  was  recommended,  in  1885,  for  this  improvement  the  river  was  naviga- 
ble for  narrow  2.5-foot  draught  steamers  aU  the  year  22  miles,  to  Point  Caswell,  and 
nine  months  of  the  year  41  miles  further,  to  Clear  Run,  within  7  miles  of  Lisbon,  the 
head  of  the  river.  One  steamer  ran  regularly  over  the  route.  The  commerce  is  esti- 
mated to  have  then  been  about  |750,0^  per  year. 

The  navigation  and  commerce  are  now  about  as  in  1885. 

This  river  is  the  main  and  natural  outlet  of  Sampson  County.  Its  improvement 
will  place  much  good  land  in  good  communication  with  a  market,  and  should  add 
$500,000  to  its  commerce.  Nothing  has  been  done  by  the  (Government  nntil  June, 
1887,  because  private  claims  to  the  exclusive  navigation  of  the  river  had  not  been 
ceded  to  the  United  States  as  required  by  a  proviso  in  the  recommendations  and  appro- 
priations. 

The  commerce  for  this  river  for  the  year  ending  December  30,  1886,  is  estimated  as 
follows : 


Articles. 


CottOB bitlen. 

Kosinand  tar , barrelB. 

Spfrita  tarpentlne do... 

Tirabfir  and  lamber feet. 

Prodaoe 

Retarn  freights,  general  merohandiae tons . 


Qnantity. 


1.000 

100,000 

25,000 

1, 500, 000 


Amount. 


$50,000 
100.  OOO 
400, 010 
150.  OflO 
20.000 
300.  OOO 


1,020.000 


M  ID. 

IMPROVEMENT   OF   THE   CAPE    FEAR   RIVER,    ABOVE,    AT,  AND   BELOW^ 

WILMINGTON,  NORTH  CAROLINA. 

ABOVE  WILMINGTON. 


The  Cape  Fear  River,  above  Wilmington,  has  a  total  length  of  about, 
400  miles  and  a  drainage  area  of  7,167  square  miles,  of  which  5,620 
sqaare  miles  lie  above  the  mouth  of  the  Black  Eiver,  its  main  tributary. 
At  Fayetteville,  112  miles  above  Wilmington,  and  the  present  head  of 
navigation,  the  river  varies  from  112  feet  breadth,  16  inches  average 
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depth,  150  square  feet  cross-section,  1  mile  per  hour  current,  and  200 
cobicfeet  discharge  per  second  in  extreme  droughts,  up  to  1,400  feet 

breadth,  50  feet  maximum  depth,  7  miles  per  hour  velocity,  and  ^0,000 
eobic  feet  discharge  per  second  in  high  freshets.  Extreme  low  water 
nsQally  lasts  from  two  to  four  months  per  year,  and  15foot  stages  of 
rater  at  Fayetteville  are  usually  reached  once  a  month  during  the 
rest  of  the  year.  This  river,  when  placed  under  governmental  improve- 
meot,  in  ISSl,  was  navigable  during  the  nine  flush-water  months  of 
the  year  from  Wilmington,  112  miles,  upward  to  Fayetteville;  but  the 
ehaanel  for  the  upper  75  miles  was  badly  obstructed  by  sunken  logs,^ 
«Qag8,  overhanging  trees,  and  shoals ;  and  for  the  upper  06  miles  it  was 
fall  of  shoals  on  which  there  was  not  more  than  12  to  14  inches  of  water 
lioriDg  the  low-w'ater  season.  At  that  time  the  navigation  was  owned 
ity  private  parties.  Its  commerce  is  estimated  to  have  been  about  ^ 
4.'W,000  of  goods  transported  per  year. 

The  original  project  of  1881-'82,  as  continued  to  date,  proposed  to  buy 
out  the  private  owners  of  the  river  for  $10,000 ;  then  to  clear  out  its  natu- 
ral obstructions  for  $43,125  (including  superintendence) ;  and  to  further 
provide  a  continuous  channel  over  its  upper  60  miles  by  $6,900  of  dredg- 
ing, and  by  artificially  contracting  its  water-way  by  jetties  through 
it  least  thirty-two  shoals  (at  a  cost  unstated  in  1881,  but  estimated  by 
the  same  person  in  1872  at  $522,720),  making  practically  »  total  of  at 
iea«t  $582,745  for  the  final  cost  of  this  improvement.  During  the  year 
1885  the  progress  of  the  work  was  examined,  compared  with  the  original 
estimates,  and  new  estimates  made.  It  was  found  that  the  natural  ob- 
jdnctions  were  very  numerous  and  difficult  of  removal,  and  the  cost  of 
^beir  removal  will  exceed  the  original  estimates.  In  the  last  five  years 
H,419  snags,  2,005  stumps,  2,327  logs,  2,205  trees  have  been  removed 
&om  the  river-bed,  and  8,687  overhanging  trees  cut  from  its  banks ;  but 
tt  many  more  remain  to  be  removed.  The  violence  of  the  freshets  has 
proved  too  mnch  for  brush,  log,  or  ordinary  plank  jetties,  and  in  my 
opinion  low  stone  jetties  will  prove  the  most  economical  in  the  end.  The 
new  estimates  of  1885  placed  the  final  cost  of  the  work  at  $480,200. 

There  appears  every  probability  that  this  expenditure  will  finally 
^re  3  feet  actual  channel  depth  (30  inches  free  draught)  over  the  whole 
river  up  to  Fayetteville  for  eleven  or  twelve  months  per  year,  and  that 
the  oommerce  will  be  increased  by  that  time  to  $4,000,000  of  goods  per 
year.  The  aggregate  amount  appropriated  for  this  work  up  to  June 
30, 1887,  ia  $76,250. 

Sixty-five  thousand  eight  hundred  and  thirty-two  dollars  and  ninety- 
foar  cents  has  been  spent  in  all  upon  this  improvement  up  to  June  30, 
1W7,  giving  a  moderately  well-cleared  channel  over  the  whole  length  of 
nver,  a  moderately  pood  continuous  4foot  channel  during  the  entire 
jear  from  Wilmington  44  miles  to  Kelly's  Cove,  thence  a  similar  2-foot 
Hiannel  26  miles  further,  to  Elizabethtown  (a  place  of  considerable  com- 
merce), and  thence  a  similar  1-foot  chanQel  42  miles  further,  to  Fayette- 
nlle,  increased  to  5-foot  draught  from  Wilmington  to  Fayetteville  dur- 
ing seven  months  of  the  year.  In  consequence,  three  permanently 
^ablisbed  steam-boat  lines  have  been  running  over  the  entire  distance 
^h  full  draught  for  seven  months  each  year,  and  with  lessened  draught 
the  reat  of  the  time.  The  commerce  during  those  years  has  increased 
<boQt  $20(^,000  i>er  year,  has  been  further  benefited  from  exemption  from 
tolls,  and  is  now  over  $2,000,000  of  transported  goods  per  year,  show- 
ing that  each  dollar  spent  on  this  improvement  has  been  accompanied 
I7  the  development  of  about  $18  of  annual  commerce*    The  latest  re- 
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liable  estimates,  those  for  the  year  ending;  December  30, 1886,  are  here- 
with appended. 

The  navigation  of  this  stream  is  not  obstructed  by  bridges  between 
Wilmington  and  Fayetteville. 

Thespecial  work  of  the  past  fiscal  year  was  as  follows :  Expeuditares, 
$1,302.13;  value  of  United  States  plant,  $4,790. 

Owing  to  its  variable  features  and  the  difficulty  of  properly  specify- 
ing it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

No  work  could  be  done  from  November,  1885,  to  October,  1886,  for 
want  of  funds,  and  work  in  the  field  was  prevented  after  October,  1886, 
by  a  too  high  stage  of  water.  While awating  the  commencing  of  field- 
work  the  plant  was  Cared  for  and  partially  repaired. 

The  Grovernment  steam-launch  has  done  all  the  towing  and  other 
service  of  the  working  parties  upon  the  river  fbv  the  last  three  years, 
and,  in  my  opinion,  has  well  repaid  all  she  has  cost,  including  her  re- 
pairs. She  is  the  only  boat  that  can  run  on  this  river  during  dead  low 
water.  For  economy  and  effectiveness  during  the  next  season's  work 
she  was  this  year  provided  with  a  new  and  larger  boiler  and  twice  as 
powerful  machinery. 

The  small  amount  of  work  thus  done  has  been  carried  on  under  the 
immediate  supervision  of  Assistant  Engineer  Charles  Humphreys. 

The  effect  of  the  2,553  linear  feet  of  jetties  so  fax  constructed  has 
been  to  better  the  channel  and  the  river  at  and  near  Fayetteville  and 
at  the  other  worst  places,  and  to  add  one  month  to  the  duration  of  low- 
water  navigation,  now  averaging  nine  and  five-tenths  months  per  year. 

Recommendations  for  future  work  are  as  follows: 

Were  the  commerce  of  the  river  sufficiently  large  to  justify  the  ex 
penditiire  of  such  an  amount,  in  my  opinion  the  proper  method  of  im- 
proving this  river  would  be  by  the  construction  of  suitable  dams  and 
locks  of  32  feet  total  lift,  giving  a  6-foot  navigation  at  all  times  of  the 
year  to  Fayetteville,  at  a  total  cost  of,  ai)proximately,  $1,200,000.  A. 
commerce  sufficient  to  justify  such  an  expenditure  cannot  be  expected 
from  this  locality  for  many  years.  In  consequence  the  lock-anddani 
navigation  must  be  postponed  for  the  present  and  a  contracted  river 
channel  accepted  as  the  l>est  under  the  circumstances.  It  is  recom- 
mended, therefore,  that  this  improvement  be  completed  in  acconlance 
with  the  present  approved  and  adopted  project,  so  aa  to  secure  a  thor- 
oughly cleared  4-foot  channel  from  Wilmington,  70  miles,  to  Elizabeth- 
town  ;  thence  a  similar  3-foot  channel  42  miles  further  to  Fayetteville, 
during  eleven  or  twelve  months  of  the  year,  at  a  total  expense  oV  $  103,950 
in  addition  to  the  funds  available  June  30, 1887;  this  amount  to  be 
appropriated  in  yearly  installments  of  about  $120,000  until  complete. 
Smaller  yearly  appropriations,  involving  the  alternate  disorganization 
and  reorganization  of  Working  parties,  damage  to  unfinished  work,  de- 
terioration of  plant,  and  extra  superintendence,  will  increase  the  cost  of 
the  work  from  $1,000  to  $4,000  per  appropriation. 

Further  improvement,  so  as  to  extend  the  navigation  above  Fayette- 
ville, or  so  as  to  increase  its  depth  below  Fayetteville,  is  not  recom- 
mended. 

After  this  improvement  is  completed  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

This  imiirovement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows  : 

Six-sevenths  of  each  appropriation  to  increase  the  draught  at  the 
sboalest  and  most  troublesome  i>oiuts  of  the  river  by  contracting  tho 
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liver  chaonel  by  jetties  at  these  points,  to  be  located  in  accordance  with 
%  predetermined  systematic  project  for  the  entire  river. 

One-seventh  of  each  appropriation  to  remove  the  most  troublesome 
logs  and  snags  in  the  river  channel  and  to  cat  down  and  poll  back  the 
Bost  troublesome  leaning  trees  on  the  river  banks. 

This  river  is  in  the  collection  district  of  Wilmin^oni  N.  C. 

AT  AND  BELOW  WILMINOTON. 

(For  special  history  of  past  work,  see  page  1004,  Annual  Beport  for 
1886.) 

The  Cape  Fear  River,  emptying  into  the  Atlantic  Ocean  at  Gape 
Fear,  has,  from  its  month  np  to  its  headwaters  in  the  mountains,  a 
total  length  of  about  426  miles  and  a  drainage  area  of  9,115  square 
niles.  The  two  main  branches  of  this  river  meet  at  Wilmington,  bring- 
ing with  them  an  average  fresh- water  discharge  of  14,000  cubic  feet  per 
leeood.  Below  Wilmington  the  river  is  a  tidal  basin,  with  about  26 
nilets  length,  350  square  miles  drainage  area,  37  square  miles  water 
nrfaee,  3.5  feet  rise  of  tide  (2.5  at  Wilmington,  4.5  at  the  ocean),  and 
an  average  discharge  during  ebb  of  160,000  cubic  feet  per  second,  the 
<)eeaD  bar  being  2  miles  seaward  of  the  river  mouth.  The  Gape  Fear 
River  below  Wilmington,  when  placed  under  governmental  improve* 
sent  in  1829,  had  three  bar  entrances,  with  least  depths  as  follows: 
Iboat  9  feet  at  the  Baldhead  Channel,  9  feet  at  the  Bip  Channel,  and 
10  feet  at  New  Inlet  Channel,  these  bars  being,  respectively,  9,  6,  and 
i  miles  below  the  point  which  was  then  the  head  of  the  river's  delta. 
From  the  head  of  this  delta,  20  miles  up  to  Wilmington,  there  were 
leveral  shoals  with  a  least  depth  of  7.5  feet  at  low  water. 

The  original  projects  of  1827  to  1847  proposed  to  improve  the  upper 
JO  miles  by  dredging  and  by  jetty  contraction  of  the  channel; 
1203^204.59  were  spent  during  this  time  in  increasing  the  depth  upon 
lie  sboals  to  9.5  feet  at  low  water,  equal  to  that  at  the  bar  entrances. 

At  or  about  this  time  the  shore  at  Fort  Caswell,  opposite  Baldhead 
Point,  was  protected  by  stone  jetties,  under  an  appropriation  for  the 
preservation  of  fortifications. 

The  projects  of  1852  to  1857  proposed  to  deepen  the  water  at  the 
aain  entrance  by  jetties  at  Baldhead  Point,  and  by  jetty  and  dike  ob- 
^mctioos  between  Zeke's  Island  and  Smith's  Island,  near  New  Inlet, 
lod  suggested  the  possible  future  necessity  of  closing  New  Inlet ; 
1156,29626  was  spent  during  this  time  upon  these  works,  never  fully 
«ampleCed  for  want  of  funds.  The  great  storm  of  1857  almost  com- 
pletely destroyed  the  Zeke's  Island  work,  and  the  storms  of  1871  cut 
throo^h  behind  the  Baldhead  Jetty  (now  termed  the  Woodbury  Jetty), 
leavings  it  about  1,000  feet  out  at  sea. 

The  project  of  1870  proposed  for  $257,000  a  cribclosure  of  the  space 
4^403  feet  long)  between  Smith's  and  Zeke's  Island  (finished  in  1873) 
^  prevent  further  widening  of  New  Inlet  The  projects  of  1870  to 
1S72  proposed  for  about  $300,000  the  complete  closure  of  New  Inlet 
began  io  1875  and  finished  in  1881),  in  onler  to  deepen  the  water  at 
*h^  main  (Baldhead)  bar  entrance. 

The  projectsof  1872  to  1883,  as  continued  to  date,  proposed  for  $  160.000 
the  extension  of  the  New  Inlet  Dam  2  miles  further  down  the  stream,  to 
prevent  the  Ihrtber  erosion  of  Smith's  Island  at  the  swashes.  The  project 
«f  1875,  as  eontiDued  to  date,  proposed  for  $36,000  the  occasional  use  of 
iiedgJDg  DpOD  tbe  outer  bar  to  assist  the  tidal  currents  in  gradually 
iKalizing,  straightening,  deepening,  and  fixing  tbe  bar  entrances; 
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$12,000  to  obtain  a  12foot  depth  at.  low  wat.er,  and  $24,000  more  to  ob- 
tain a  14  toot  depth.  The  projects  of  1874  to  1881  for  the  20  miles 
above  New  Inlet,  as  cx>ntinaed  to  date,  proposed  $960,000  to  be  used  in 
dredging  and  occasional  diking  wherever  necessary  across  shoals,  so  as 
to  secure  tor  $247,000  a  12-foot  channel  200  feet  wide,  and  afterward, 
lor  $713,000  more,  a  16-foot  channel  270  feet  wide  at  low  water,  over 
this  whole  length.  The  aggregate  amoant  of  the  original  estimates  for 
the  existing  projects  of  1870  to  date  is  about  $1,713,000.  Unexpected 
engineering  difficulties  (such  as  presented  by  the  excessive  settling  of 
fonndatk)ns  at  New  Inlet  Dam,  the  necessity  of  raising  this  dam  above 
high-water  level,  and  the  discovery  of  a  forest  of  submerged  stumps  in 
the  way  of  the  desired  dredged  channels  in  the  river-bed  near  Wilming- 
ton, etc.,  the  necessity  of  a  training-wall  at  Snow's  Marsh  Channel) 
and  inadequate  yearly  appropriations  and  their  consequences  (loss  from 
damage  to  unfinished  work,^  ctire  of  property,  extra  superintendence, 
and  deterioration  of  plant  while  awaiting  funds,  extra  surveys,  etc.), 
all  these  have  added  considerably  to  the  cost  of  the  work.  For  all  these 
reasons,  the  estimates  for  the  final  cost  of  the  work  were  raised  in  1886 
to  $2,110,000,  and  now  (1887)  to  $2,125,000.  The  aggregate  amount  ap- 
propriated for  the  existing  projects  of  1870  to  1882,  up  to  June  30, 1887, 
is  $1,860,000. 

One  million  seven  hundred  and  seventy-three  thousand  nine  hundred 
and  forty- six  dollars  and  twenty -five  cents  have  been  spent  in  all  up 
to  June  30, 1887,  upon  the  proposed  improvements  of  1870  to  1882,  with 
great  success,  obtaining  a  13.5  to  14  feet  least  depth  of  water  at  the 
main  bar  entrance,  and  completiuga  channel  of  16  feetdepth  and  at  least 
111  feet  width,  28  miles  further,  to  Wilmington  This  depth,  combined 
with  the  average  rise  of  tide  of  4.5  feet  at  the  bar  and  2.5  at  Wilming- 
ton, is  such  that,  at  present,  vessels  loaded  to  16  feet  draught  can  readily 
go  from  Wilmington  to  the  ocean  in  a  single  tide  any  day  of  the  year. 

The  total  commerce,  exports  and  imports,  foreign  and  coastwise,  has 
increased  from  about  $13,400,000  of  transported  goods  in  1870  up  to 
about  $15,000,000  in  1886,  and  its  foreign  exports  alone,  from  $1,500,000 
in  1871  to  about  $6,000,000  in  1886,  showing  that  each  dollar  spent  on 
this  improvement  has  already  been  accompanied  by  the  development  of 
about  $2.40  of  annual  foreign  commerce ,  although  the  last  increase  of 
2  feet  in  draught  in  the  river-channel  is  too  recent  to  have  produced  its 
natural  effect  on  such  development. 

The  latest  reliable  commercial  statistics,  those  of  the  year  ending  De- 
cember 30,  1886,  are  herewith  appended. 

The  navigation  of  this  river  below  Wilmington  is  not  obstructed  by 
bridges  of  any  sort. 

The  special  work  of  the  past  fiscal  year  was  as  follows :  Expenditures, 
$76,254.51 ;  value  of  United  States  plant,  $23,840.  One  United  States 
steam-tug,  one  United  States  steam  suction-dredge,  and  fourteen  scows 
have  been  in  use  during  a  portion  of  the  year.  All  work  of  dredging  and 
diking  was  suspended  from  February,  1886,  to  October,  1886,  for  want 
of  funds. 

After  new  appropriations  became  available,  contracts  were  made  as 
follows:  With  William  A.  Martin,  November  30, 1886,  for  stone,  to  be 
completed  October  30,  1887;  with  Fowler  &  Morrison,  January  18,  for 
coal,  to  be  completed  December  1, 1887 ;  with  W.  M.  Hawkins,  January 
18,  for  wood,  to  be  completed  December  1,  1887;  with  Mr.  Btttenhouse 
Moore,  January  19, 1887,  for  dredging,  to  be  completed  October  1,  1887; 
and  with  Atlas  Dredging  Company,  January  19, 1887,  for  dredging/to 
be  completed  October  1, 1887. 
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Otber  work  (mcloding  the  placing  of  stone)  for  ecoDomy  and  advantage 
to  the  United  States  was  allowably  done  by  hired  labor  and  purchase 
of  materiale  in  open  market. 

At  ike  Shoals, — From  Febmary  to  Jnne,  1887,  under  the  above  con- 
tracts, the  work  of  dredging  was  carried  on  at  the  Wilmington,  Bruns- 
wick River,  Big  Island,  and  Lillipnt  Shoals,  and  Snow's  Marsh  Ghan- 
oel.  Three  hundred  and  thirty-two  thousand  one  hundred  and  twelve 
cubic  yards  of  sand  and  mud,  146  large  stumps,  and  5  logs  were  re- 
moved from  the-  river-bed  so  as  to  complete  a  channel  through  all  of 
these  shoals  and  marsh  about  6  miles  long,  at  least  16  feet  deep  at  low 
vator,  except  at  Snow's  Marsh,  111  feet  wide  everywhere.  By  Decem- 
ber, 1887,  this  channel  will  be  of  full  depth  everywhere,  and  will  have 
been  widened  to  185  feet  everywhere  and  220  feet  at  the  bends.  The' 
several  reaches  of  this  channel  are  all  marked  by  means  of  high  guide 
piles  driven  in  the  river  and  large  range-targets  erected  on  the  neigh- 
borings  shore. 

At  the  Dike. — From  December  to  June  11,630  tons  of  stone  were  re- 
ceived at  Wilmington,  towed  to  place  by  the  United  States  tug,  and 
pUiced  in  iKwition  upon  the  dike  extending  southward  from  Zeke's 
island,  thus  raising  the  dike  everywhere  to  ordinary  high-water  level 
»d  making  it  of  nearly  uniform  strength  throughout 

The  dike  still  needs  more  stone,  and  needs  to  have  its  top  courses 
earefally  arranged  as  a  smooth  facing. 

Ofi  the  Bar, — ^Between  March  and  June,  and  by  the  United  States 
fteamer  and  suction-dredge,  10,1^  cubic  yards  of  sand  were  removed 
from  the  newly-projected  bar  entrance  of  Baldhead  Channel,  at  an  ex- 
pense of  about  12  cents  per  cubic  yard  actually  lifted  into  the  sand-bins 
)f  the  dredge.  The  action  of  the  dredge  is,  however,  to  stir  up  and 
expose  to  the  action  of  the  ebb  and  flood  currents  a  large  amount  of 
and  which  is  not  lifted  into  her  bins.  At  certain  times  when  rough 
rater  prevented  her  fh>m  working  at  the  bar,  the  dredge  was  kept  at 
U  work  in  the  lower  portion  of  Snow's  Marsh  Channel,  where  her  time 
iDd  labor  could  be  utilized,  the  amount  of  work  there  done  having 
!>eeQ  indaded  in  the  amounts  already  reported  as  dredged  at  the  shoals 

In  the  River. — Fronk  December  to  June  nunor  surveys  were  made  of 
larioas  i>arts  of  the  river  to  determine  the  condition  of  its  shoals,  at 
faeh  of  the  various  places  where  channels  have  been  dredged,  and  at 
the  bar  entrances. 

At  ail  places,  except  Snow's  Marsh,  these  surveys  show  so  slight  a 
shoaling  in  the  various  dredged  channels  as  to  indicate  that  the  river 
currents  will  be  able  of  themselves  to  maintain  the  present  channels  at 
the  depths  as  now  dredged.  • 

At  Snow's  Marsh  the  survey  shows  a  tendency  of  the  river  and  ocean 
nrrents  to  cut  across  and  through  the  shoal  between  the  Snow's  Marsh 
I'haonel  and  the  old  Horseshoe  Channel. 

At  the  main  (Baldhead)  bar  entrance,  the  survey  shows  the  same  de- 
rided t«*ndeocy  of  the  ebb  current  to  cut  a  deep  channel  from  Baldhead 
Point  straight  to  the  ocean  along  the  line  of  the  present  dredging. 
Here  the  bar  has  already  didepened  to  12^  feet  least  depth,  and  is  now 
vttly  200  feet  long  between  the  13-foot  curves,  %0  feet  long  at  14  feet 
depth,  and  only  1,400  feet  long  at  18  feet  depth.  The  dredging  now  in 
progress  may  resalt  this  year  in  a  straight  14  to  16  foot  permanent 
ebannel  direct  to  the  ocean  along  this  line.  The  existing  old  channel 
of  1:^  to  14  feet  least  depth  at  mean  low  water  is  at  the  same  time  in 
»  cood  condition  as  last  year,  as  it  now  has  as  much  as  350  feet  width, 
•Mi  makes  bot  two  courses  from  Baldhead  Point  to  the  sea. 


Ikcx^UM^nifaat/of- 


Att<*  OT 
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Money  staiemetU, 

OAPE  FEAR   RIVER,  NORTH  CAROLINA,   AlJOVi':  WILMINGTON. 

JaJy  1,1896,  amonnt  available $469.19 

ioioant  appropriated  by  act  approved  August  5,  18bG II, 250. 00 

11,719.19 
Jolf  1, 1887,  amount  expended  dnring  fiscal  year,  exclasive  of 

iiabilities  ootstandiug  Jnly  1,  1686 .- |1, 204. 39 

JoJy  1,  1887,  oatstauding  liabilities 97.74 

1,302.13 

Jalyl,  1887,  amonut  available 10,417.06 

I'Affloant  (estimated)  required  for  completion  of  existing  project 403, 9.50. 00 

j  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1889  120, 000. 00 
I  Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L   harbor  acts  of  1866  and  1867. 

CAPE  FEAR  RIVER,  NORTH  CAROLINA,  BELOW  WILMINGTON. 

My  1,1886,  amount  available $4,808.26 

iaount  appropriated  by  act  approved  August  5, 1886 157, 500. 00 

162, 308. 26 
•ily  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

'  liabilities  outstanding  July  1,  1886 $60,161.23 

%  1,  1887,  outstanding  liabilities 16,093.28 

76,254.51 

%  1,  1887,  amount  available 86,053.75 

Amount  (estimated)  required  for  completion  of  existing  project 265, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  265, 000. 00 
Submitted  in  compliance  with  reqniremonts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


^^^a^  of  propotaU  fw  fumuking  a  steam  boiler  for  improving  Cape  Fear  Hirer,  North 
Carolina,  from  Wilmington  to  Fayettevitle,  opened  at  12  m.,  June  30, 18^. 


Name  and  pddreM  of  bidder. 


1    H.  A .  Bamsay  A  Sod,  Baltiniorp,  Md .  \ 


Price  de- 
livered in 
WilmiDg-  ' 
too,  N.  C. 


$600 
1,250 
2.400 


Remarks. 


A  boiler  to  evaporate  100  gallons  of  water 

per  boar  into  ary  steam. 
A.  boiler  to  evaporate  240  gallons  of  water 

per  hoar  into  dry  steam. 
A  boiler  to  evaporate  400  gallons  of  water 

per  hour  into  dry  steam. 


Sejeeted;  price  too  high. 


i 
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Abstract  ofpraposaU  for  dredging  in  Cape  Fear  Biver,  North  Carolinaj  opened 

November  9,  1886. 

[Seow  meMorement.] 


No. 

Names  and  addresses  of  bidden. 

Price  per 
cabio  yard. 

Remarks. 

1 

Rom  &  Sanford.  Jersev  City.  N.  J- 

Oenlt. 
15.2 

15.0 

14.0 

15i 

154 

16 

151 

Stei6iii6iit  M  to  muiiier  of  m^i 

2 
3 

4 

5 
6 

Frank  C.  Somera,  Philadelphia,  Pa 

W.  H.  W.  Morris,  New  York,  N.  T 

American  Dredginf^  Compauy,  Philadel> 

phia,  Pa. 
Georfre  C.  Fobes  Sc  Co.,  Baltimore,  Md  — 

"RiMAnhnnuM  Mnni-A    Mnliile.  Ala 

filed  af(er  opening  of  second 
Begin  work  Deo.  25, 1886,  and 

by  Sept  80, 1887. 
Begin  work  in  thirty  days  ai 

two  oi  more  dredges  of  1, 

yards  capacity  per  day. 
Begin  Feb.  25. 1887,  and  dnlsh  C 

Begin  Jan.  1, 1887.  and  finish  0 
Begin  work  on  notice  of  a| 

contract  and  finish  Oct.  1, 18 
Begin  work  within  sixty  days 

plete  same  according  to  spec 
Begin  work  Feb.  1, 1887,  and  fii 

1887. 
Statement  as  to  manner  of  mo 

filed  as  bid  was  reached. 

7' 
8 
0 

• 

National  Dredging  Company,  Wilmington, 

Del. 
Baltimore  Dredging  Company.  Baltimore, 

Md. 
Morris  Sc  Cnmings  Dredging  Company, 

New  York.  N.Y. 

Rejected;  price  too  hi|;h. 


Abstract  of  proposals  for  furnishing  20,000  tons  of  stone  for  improviny  Cape  Ft 

North  CaroUna,  opened  12  m.,  November  9,  1886. 


No. 

Names  and  addresses  of  bidders. 

Price  per 
ton. 

Remarks. 

] 

W.  H.  Tmmn.  Philadelphia.  Pa 

$2.23 

2.164 

1.04 

C     1.80 
\     1.62 
L524 

Delirersd  at  upper  end  of  Smitl 

bor. 
Delivered  at  upper  end  of  Smit] 

bor. 
DeliTered  at  Wilmington,  N.  C. 

15  miles  thereof. 
Delivered  at  Zeko'a  Island. 
Delivered  at  Wilmington. 
Delivered  within  the  corporal 

Wilmington,  N.  C. 

2 
8 

William  F.  Haigh,  New  York,  N.Y 

B.  G.  Ballev.  New  York.  N.  Y 

4 
5 

George  Z.  French,  Rocky  Point,  N.  C 

William  A.  Martin,  Wilmington,  N.  C 

Contract  with  William  A.  Martin. 


Abstract  of  proposals  for  dredging  in  Cape  Fear  Hirer,  North  Carolina,  opened 

4,  1887. 

[How  measured:  In  scows.] 


No. 

Names  and  addresses  of  bidders. 

Price  per 
cubic  yard. 

1 
No. 

Nam  es  and  addresses  of  bidders. 

1 
2 
3 

4 

P.  Sanford  Roes,  Jersey  City,  N. 

Getirge  C.  Fobes  Sc  Co.,  Balti- 
more, Md. 

Morris  &  Caroings  Dredging 
Company.  New  York,  N.  Y. 

AniehcAn  Dredging  Company, 
Philadelphia,  Pa. 

CenU. 
11.0 

14 

13 

104 

5 
6 

7 

1 
1 

Rittenhouse  Moore,  Mobile,  Ala 
National  Dredging    Company, 

Wilmington,  I>eL 
Atlas  Dredging  Company,  Wil- 
mington, DeK 

Contract  with  Atlas  Dredging  Company  for  one-half  and  Kittenbouse  Moo 
other  half. 
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Akiraet  of  propagaU  far  furniaking  ooal  and  nooodfor  improving  Cape  Fear  River ^  North 

Carolina,  opened  at  12  m.  January  &y  18d7. 


501 

XuneM  and  ftddreeMs  of  bidders. 

Price. 

Remarks. 

1 
3 

W.  M.  HanUns,  WUmington,  K.  C 

Fowler  A  Mocriaon,  Wilmington.  N.  C. .  < 

No  bid  for  ooal; 

$3  per  oord 

for  wood. 
$4.38  per  ton 

for  cool. 
$3.75  per  ton 

for  coal. 
$3.20  per  oord 

for  wood. 

Under  paragraph  2  of  Bpeotfloations. 
Under  paragraph  7  of  speoiUcations. 
Under  paragraph  4  ot  speoiflcations. 

Contract  with  W.  M.  Hankins  for  wood. 
CoDCTftct  with  Fowler  Sl  Morrison  for  coal. 


rkport  of  mr.  h.  sacox,  assistant  enginber. 

United  States  Engineer  Office, 

Wilmington,  N.  C,  July  15, 1887. 

Caftain  :  I  have  the  honor  to  sabmit  the  following  report  of  operations  for  the 
ifflproTeinent  of  Cape  Fear  River,  North  Carolinai  from  the  ocean  to  Wilmington, 
dnrinff  the  year  ending  Jane  30,  1887. 

Active  operatioiia  had  been  snspended  for  the  want  of  available  fnnds  for  seven 
Bonths  previoQs  to  the  appropriation  by  Congress,  August  5,  1886,  of  |157,50D. 

The  required  and  necessary  formalities  as  to  projects  and  advertising  and  letting 
Uie  work  by  contract  and  giving  contractors  proper  time  for  preparation  consumed 
more  than  nve  months  more;  thus  the  active  work  of  the  fiscal  year  has  been  done 
during  the  last  six  months,  and  mostly  during  five  months. 

The  operations  have  consisted  chiefly  of  dredging  by  contract,  and  the  delivery  of 
none  by  contract  on  Grovernment  scows  at  Wilmington;  towing  the  same  to  the  new 
dam  by  Government  steamers  and  placing  it  ou  the  work  by  hired  labor,  and  the  re- 
pairs  and  operation  of  the  suction  dredge. 

The  work  done  has  been  in  continuation  of  the  projects  of  1872  to  1883,  which  in- 
'hides  the  construction  of  the  long  dam  or  training-wall  extending  more  than  2  miles 
from  Steke'a  Island  to  the  marsh,  as  a  defense  asainst  the  swashes  across  Smith's 
idaad,  and  dredging  wherever  ne^ed  to  give  270  feet  width  and  16  feet  depth  at 
aeao  low  water  from  the  deep  water  of  the  harbor  of  Smith ville  (now  Southport) 
TO  Wilmington,  and  whatever  diking  may  be  necessary  to  secure  the  maintenance  of 
ihe  channel,  »nd  the  dredging  at  the  entrance  on  the  Baldhead  Channel. 

To  this  has  been  added,  by  Congressional  sanction,  the  deepening  of  the  channel  at 
w  in  front  of  Wilmington. 

Proposals  for  stone  and  dredgine  were  advertised  for  and  opened  November  9, 1886. 
Hie  eontract  for  stone  was  awarded  to  Mr.  William  A.  Martin,  at  $1.52^  per  ton  of 
SMO  pounds.  The  lowest  bid  for  dredging  was  14.9  cents  per  cubic  yard.  The  price 
vas  too  high,  and  there  were  strong  indications  of  a  combination  among  contractors 
to  pat  ap  the  price,  and  all  the  bids  were  therefore  rejected. 

The  dredging  was  again  advertised,  and  bids  opened  January  4, 1887,  and  the  lowest 
bid  was  9  cents  per  yard,  and  two  bidders  at  that  price,  and  neither  willing  to  give 
viy.  The  work  was  divided  by  mutual  agreement  between  these  two  lowest  bidders, 
ni :  The  Atlas  Dredging  Company  and  Mr.  Bittenhouse  Moore,  and  work  was  begun 
ky  the  latter  Febmarv  5,  and  the  former  March  2, 1887. 

The  following  are  the  amounts  of  work  done  each  month : 


Cabio  yards  of  dredging. 


Athw  Dredging  Compony. 


^. 


B.Mooro. 


38,201 
51,056 
27,819 
41,717 
33.250 


107,048 


AtJaaDndg 
ing  Com- 
pany. 


I 


Total. 


23,010 
23,410 
42,003 
45,448 


134,810 


33,201 
74,060 
61.238 
84,650 
7a  CM 


CypreM 
stunipa. 


Other 
Btnmpfi. 


Logs. 


821,868 


22 
23 
54 
37 


136 


G 
2 


10 


3 
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The  large  stamps  and  logs  were  to  be  paid  for  at  contract  rates  by  the  term 
contract ;  large  cypress  or  elm  stumps  at  |40  each ;  other  stumps  at  tlO,  i 
at  120. 

Mr.  Moore's  work  has  been  on  the  lowet*  reach  of  the  Lillipnt  Shoal  the  Bn 
Shoal,  and  the  work  at  Wilmington. 

The  work  of  the  Atlas  Company  is  on  the  Log's  and  Big  Island  Shoal  an< 
upper  reach  of  the  Lilliput  Shoal. 

So  far  all  the  stamps  and  logs  have  been  taken  from  the  Log's  and  Big  Isla 
by  the  Atlas  Company.  They  have  all  been  remoTed  by  digging  around  tl 
hoisting  them  with  the  ordinary  clam-shell  backet.  In  no  instance  has  d 
been  n^d. 

The  state  of  the  different  channels  at  the  end  of  the  year  is  as  follows:  A 
of  185  feet  width  baa  been  dredged  across  the  shoal  in  front  of  Wilmington 
detached  shoal  just  below  the  channel  has  been  removed,  all  to  the  depth  o 
at  mean  low  water.  Two  additional  cuts  of  37  feet  each  have  been  mad( 
lower  half  of  theBrnnswick  River  Shoal,  making  the  width  there  185  feet.  Th 
on  the  upper  half  is  begun,  and  both  will  be  finished  during  July^  making  t 
throughout  the  shoal  lti5  feet,  and  depth  16  feet  at  low  water,  moreasing 
from  111  feet.  At  the  Log^s  and  Big  Island  Shoal  one  additional  cut  has  h 
throughout,  making  the  width  185^ feet,  and  at  the  upper  angle  an  sulditions 
been  made  of  400  feet  length,  giving  a  width  of  222  feet. 

At  the  Lilliput  Shoal  two  additional  cuts  have  been  completed  on  the  lo^ 
making  the  whole  width  185  feet. 

On  the  upper  reach  one  additional  cut  is  completed,  giving  a  width  of  14S 
a  further  widening  to  185  feet  is  in  progress  for  a  distance  of  1,600  foot  i 
angle. 

The  following  are  the  amounts  of  work  done  on  each  of  the  four  shoals 
present  project : 


Name  of  shoal. 


WUmington 

BranBwiok  Biver. . . 
Logs  and  Big  Island 
LilUput 

Totals 


Dredging 
ander  con- 
tract in 
progress. 


73,748 

34,798 

106. 742 

10«,665 


321,853 


Bredidnj 
nnder 
former  co 
tract. 


99. 2« 

198, 11! 
238,2: 


535, « 


The  total  numbers  of  laree  stumps  and  logs  removed  in  both  contracts 
lows :  The  large  stumps  and  logs  removed  ou  former  contract,  at  $40  eacl 
and  10,  respectively,  of  which  75  were  from  the  Brunswick  Shoal,  312  free 
and  Big  Island  Shoa^,  and  2  fiom  Lillipnt  Shoal,  making  the  total  uumbi 
stumps  525,  and  logs  15. 

The  lengths  of  tbe  several  channels  which  have  been  dredged  under  1 
project  of  1881  for  making  16  feet  depth  at  mean  low  water  aud  270  feet 
the  deep  water  at  Sonthport  (Smithville)  Harbor  to  Wilmington  are  as  fo 


Name  of  channel  or  shoal. 


6now*8  Harsh  Channel 

Midnight  Shoal 

Lillipnt  Sboal 

Logs  and  Big  Island  Shoal. . 


Length  of 
channel 
in  feet. 


12,800 
7,400 

11,000 
8,500 


Name  of  channel  or  shoal. 


Brunswick  Hiver  Shoal. 
Wilmington  Sboal 

Tptal 


Nearly  9  miles. 

The  two  former  were  finished  to  the  width  and  depth  in  1881). 

The  amount  of  dredging  done  on  all  the  shoals  since  the  conioience 
present  project,  in  1881,  is  2,199,197  cubic  yards. 

Dredging  to  the  amount  of  372,271  cubic  yards  was  done  on  the  Snow's 
nel  from  September,  1874,  to  May,  1876,  first  to  make  a  ohannAl  9  feet 
feet  deep  at  low  water  and  200  feet  in  width,  thus  making  the  totf 
dredging  2,571,468  cubio  yards. 
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Ko  reiy  material  deterioration  has  occurred  iu  the  dred^^ed  channels,  excepting  in 
tlie  Snow's  Marsh  Channel.  This  was  observed  from  the  first  on  a  considerable  por- 
tioQof  the  npper  reach  (above  the  marsh),  where  the  tidal  currents  cross  it,  both  at 
ebb  and  flood,  at  a  slight  angle ;  the  material  on  both  sides  being  a  very  soft  mud, 
mixed  with  some  sand.  Shoaliug  has  also  occurred  at  another  point,  directly  oppo- 
ote  the  main  opening  between  the  Biarsh  Islands,  known  as  the  tnorougbfare,  through 
vhich  the  tidal  basin  in  the  rear  of  the  marsh  is  to  a  considerable  extent  filled  and 
anptied.  Here  the  shoaling  is  mostly  sand,  which  is  probably  carried  along  by  the 
tidal  current  and  deposited  at  this  place  by  the  sudden  slacking  of  the  current, 
caused  by  the  flow  through  the  thoroughfare,  which  towards  the  last  of  the  main 
Aood  is  ebb,  and  the  last  of  the  main  ebb  is  flood. 

The  remedy  for  this  would  be  the  stopping  of  the  thoroughfare,  which  W9uld  re- 
quire about  3,000  tons  of  stone  riprap. 

The  shoaling  of  Snow's  Marsh  Channel  was  repaired  to  some  extent,  from  October 
^to  December  30,  1885,  by  dredging  two  deep  outs  through  the  central  portion  to  a 
depth  of  18  feet  and  a  width  of  74  feet  over  a  distance  of  about  6,400  feet.  The 
amount  of  material  removed  was  111,709  cubic  yards,  and  fully  that  amount  of 
dredmn^  will  be  required  to  restore  the  channel  to  as  good  a  condition  as  at  the 
eompletion  of  the  repairs. 

There  are  two  remedies  for  this  deterioration ;  and  one  of  thom,  the  construction  of 
a  training- wall  on  the  easterly  side  of  the  upper  reach,  extending  from  the  high  shoal 
opposite  the  npper  end  of  the  marsh  to  deep  water  above,  a  distance  of  about  6,300 
feet,  and  the  closure  of  the  thoroughfare  has  been  recommended  in  previous  reports. 
A  second  remedy  is  now  suggested,  that  of  abandoning  the  upper  reach  of  the  chan- 
nel, and  allowing  the  currents  to  take  their  present  natural  course  through  the  Five 
Fathom  Hole,  and  connecting  the  pocket  below  with  the  lower  end  of  the  Snow's 
Manh  Channel. 

A  careful  survey  of  the  whole  locality  has  lately  been  made  and  the  map  is  pre- 
WDted  herewith,  showing  the  location  of  the  proposed  channel.  The  length  of  the 
nmte  now  proposed  is  not  more  than  700  feet  greater  than  that  of  the  present  dredged 
chanDel  in  a  total  length  of  4  miles,  and  its  courses  quite  as  favorable  for  navigation. 
A  comparison  with  previous  surveys  shows  that  nature  is  taking  the  initiative  in 
nakiDg  this  channel.  Two  passages  across  the  Horseshoe  Shoal  (referred  to  in  the 
last  report)  are  in  the  general  direction  of  the  proposed  channel,  and  during  the  last 
jear  Ihey  have  widen^  and  their  tendency  is  to  come  nearer  into  the  proposed  chan- 
ael. 

From  an  inspection  of  the  map  of  the  whole  locality  from  Reeve's  Point  to  the  deep 
vater  below  Price's  Creek,  it  appears  evident  that  the  natural  courses  of  the  tidal 
eorrenta  are  coincident  with  the  proposed  route. 

To  make  16  feet  at  low  water,  dredgiug  will  only  be  required  on  about  7,500  feet 
^ngth  (as  shown  on  the  map).  Its  estim^tted  cost  for  a  width  of  270  feet  is  about  the 
MDe  as  that  of  the  training- wall,  so  that  a  final  decision  as  to  choice  between  a 
training-wall  or  a  newly-dreilged  channel  may  best  be  left  until  the  funds  for  the 
vork  aie  voted  and  available  tor  use. 

Cousidering  the  contingencies  connectetl  with  the  construction  of  the  training- wall, 
Bch  as  undermining  and  flanking,  etc.,  the  proposition  for  dredging  the  connecting 
cbannel  is  to-day  less  bold  than  the  construction  of  the  wall. 

Before  the  passages  above  referred  to  were  scoured  across  the  wide  shoals  the 
popoeition  of  dredging  would  have  appeared  too  bold.  The  position  of  the  long  new 
dam  is  in  harmony  with  the  proposed  cnannel,  and  it  has  probably  had  some  influence 
is  this  sconriog  across  the  shoals. 

The  estimate  for  the  wall  is  retained,  with  decision  reserved  as  to  whether  the 
finds  shall  finally  be  used  for  a  wall  or  for  a  dredged  channel. 

The  deiiveiy  of  stone  for  the  continuation  of  tlie  construction  of  the  dam  before 
icfemd  to  was  began  at  the  last  of  December,  1886.  The  following  are  the  amounts 
delivered  each  month  by  Mr.  Martin : 

[Ton  of  stone = 2,240  pounds.] 


Month  received. 


10)6 
1887  . 
.  1687 
iS87  ... 
lAi7 


No.    of 
ti«ie- 

183.07 
1,525.57  1 
2,5<«.71  1 
l,hfl6.21 
1,054.16 

Ko.   of 
tons. 


Mav,  1887  . 
luiio,  isai . 

Total 


1,391.43 
1,5^(5.82 


10,717.07 
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Id  addition  to  this,  912.08  tons  of  stone  ballast  have  been  parchased  daring  the  fisoal 
year,  at  from  75  cents  to  $1.15  per  ton,  the  whole  cost  being  $782.98,  an  average  of  86 
cents  per  ton,  making  a  totaJ  tonnage  of  11,630.05. 

The  stone  has  been  distributed  over  nearly  the  whole  length  of  the  work,  and  for  a 
small  portion  of  its  length  sufficient  stone  is  placed  for  finishing  by  facing  the  elopes 
and  top  with  the  larger  sizes  of  the  stone.  A  beginning  has  been  made  of  this,  mak- 
ing the  top  of  the  dam  6  feet  in  width,  with  slopes  of  1  on  1^.  The  level  of  the  top  is 
the  same  as  that  of  the  new  inlet  dam,  or  about  that  of  ordinary  high  spring  tides. 

The  finishing  is  not  begun  nntil  the  dam  has  had  for  some  time  the  full  weight  of 
the  finished  work. 

The  plant,  consisting  mostly  of  the  suction  dredge  st<eamer  Woodbury ^  the  steam- 
tug  James  T.  E<utonf  fourteen  stone  scows,  and  the  scows  with  the  steam  hoister  and 
pile-driver,  suffered  severely  from  being  laid  up  for  more  than  a  year. 

Extensive  repairs  have  been  necessary.  Estimated  for  the  Woodburfff  |4,000 ;  for 
the  scows,  $2,000.  No  extraordinary  repairs  were  required  for  the  Eastony  as  she  was 
kept  in  use  occasionally.  The  WoodXmry  had  been  laid  up  most  of  the  time  since 
October,  1881. 

The  cost  of  the  repairs  of  the  Woodbury  has  been  $3,661.10,  and  that  of  the  sixteen 
scows  $1,519.63. 

Extensive  repairs  were  required  at  the  Island  wharf,  near  the  new  dam,  which  waa 
built  for  the  quarters  of  the  men  and  depot  of  materials  fbr  the  dam.  It  has  been 
thoroughly  repaired  by  driving  more  than  100  new  piles,  and  moving  a  portion  of  the 
superstructure  to  the  new  piles,  at  a  cost  of  $540.81. 

The  repairs  of  the  Woodbury  were  finished  February  18,  and  she  was  put  to  towing 
the  Htione  for  the  dam  in  place  of  the  EoBton,  which  required  some  repairs. 

The  Woodbury  begun  her  regular  work  at  the  Baldhead  Channel,  March  25.  When 
wind  and  weather  prevented  work  on  the  bar,  she  was  operating  on  the  shoal  at  the 
lower  reach  of  the  Snow's  Marsh  Channel. 

She  remained  at  the  regular  work  until  April  26,  when  sher  asain  took  the  place  oi 
the  tug  Boston,  while  she  was  laid  up  to  have  her  broken  main  shaft  replaced  by  a  ne^ 
one,  and  for  repairs  of  damages  occasioned  by  the  breaking  of  the  shaft. 

On  May  23  the  Woodbury  was  again  at  her  regular  work.  She  has  proved  to  b( 
quite  as  efficient  as  ever  before  as  a  suction  dredge. 

The  capacity  of  the  sand  bins  is  50  yards.  The  usual  load  is  about  45  cubic  yards 
The  usual  time  of  dredging  a  load  is  from  20  to  30  minutes,  and  about  as  much  time  ii 
spent  in  going  back  and  forth  and  dumping  in  deep  water. 

The  amount  of  dredging  done  in  each  month  is  as  follows : 


Haroh  25-81. 
April  1-28... 
May  23-81... 
Juno  1-30  ... 


Total 


Month. 


Baldhead 
ChanneL 


Ouh,  vdff. 

1,20L6 

4, 802. 6 

661.6 

8,450.4 


10,125 


Snow's 

Marsh 

ChanneL 


Ouh.  ydt. 

600.8 

1,038.6 

2,435.3 

5,215.6 


10,25&8 


Total. 


Oub.  ydt, 
1,870. 
«,74l. 
3,000. 
8.675 


20,883. 


This  makes  an  average  of  about  8,500  cubic  yards  per  month.  The  cost  of  open 
tions.  Including  repairs,  fuel,  and  an  allowance  for  deterioration,  is  estimated  t 
$1,000  per  month;  this  makes  the  cost  of  dredging  about  llf  cents  per  cubic  yan 
The  largest  amounts  of  work  done  on  single  days  are  587  and  588  cubic  yards. 

The  effect  of  the  dredging  is  perceptible  in  both  places.  The  dredging  at  Baldhea 
Bar  has  been  on  the  line  of  the  channel  from  Baldhead  Point  directly  towards  tl 
bar  through  the  deep  pocket.  When  operations  were  begun  in  March  the  leaj 
depths  on  the  proposed  channel  were  12  feet  at  low  water,  and  the  distance  betwec 
the  13-foot  curves  was  fully  550  feet.  The  least  depth  has  been  increased  to  12^  fee 
and  the  distance  between  the  13-foot  curve  has  been  decreased  to  200  feet,  while  tl 
distance  between  the  14-foot  curves  remains  about  the  same  (650  feet).  The  14-fo< 
curve  has  advanced  seaward  about  200  feet. 

The  Baldhead  Channel  is  in  a  better  condition  than  ever  before,  so  far  as  history  fco€ 
There  has  been  a  general  deepening  over  the  whole  area  in  the  vicinity  of  the  olia 
nel.  There  is  now  a  least  depth  of  14  feet  at  mean  lo^  water  and  a  least  width 
:350  feet.  It  can  be  run  in  two  courses  from  the  sea  to  the  deep  water  inside  of  Bal 
head  Point,  and  there  is  good  reason  to  expect  that  a  straight  course  may  be  ma 
ATailabla  by  the  work  of  9ie  Woodbury  and  the  greater  help  of  natural  forces. 
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The  ahoal  around  which  the  turn  has  been  made  for  many  years  iu  the  channel  has 
ken  ooDstantly  moving  seaward  in  the  direction  of  the  straight  channel.  It  has 
■ored  abont  200  feet  during  the  past  year  and  2,600  feet  since  1877  (from  our  own 
mtfeyB)f  and  3,800  feet  since  1872  from  comparison  with  the  Coast  Survey. 

It  18  pJain  that  this  shoal  and  its  movement  seaward  is  acting  efficiently  as  a  snb- 
lerged  jetty, and  the  prospect  is  good  for  its  further  extension.  This,  with  the  com- 
ptialiTely  little  assistance  of  the  suction-dredge,  will  probably  cause  a  straight  and 
ktp  channel  to  be  made  over  the  bar. 

The  shoal  is  so  wide  and  extensive  that  there  is  hardly  a  possibility  of  its  being 
Jaoked.  The  shoal  on  the  other,  or  westerly,  side  of  the  channel  also  acts  as  a  sub- 
■erged  ietty.  but  this  has  always  been  flanked  by  the  Oak  Island,  or  Western,  and  Rip 
Cknnef.  When  the  Baldhead  Channel  shall  have  taken  its  permanent  shape,  there 
oa  be  but  little  doubt  of  the  advantage  of  closing  (to  some  extent  at  least)  the  Rip 
CbiDoel,  4Uid  of  securing  ultimately  at  least  20  feet  depth  at  mean  low  water  over 
be  Baldhead  Channel  and  the  bar. 

The  effect  of  the  dredging  bv  the  Woodbury  at  the  Snow's  Marsh  Channel  is  still 
•ore  obvious.  The  work  was  begun  there  over  a  shoal  of  hard  sand,  1,200  feet  in 
»&l^h.  with  a  least  depth  of  from  12  to  13  feet.  Now  there  is  a  least  depth  of  from 
U  to  144  f<^t-  There  has  been  a  movement  of  the  shoal  with  the  ebb  tide  southward, 
-to  the  deeper  water.  It  is  probable  that  the  Woodbury  can  keep  this  shoal  down 
■>tbe  proper  depth  by  working  on  it  only  when  the  weather  prevents  work  on  the 
Hr.  The  two  new  passages  of  6  feet  depth  and  upward,  which  have  been  scoured  out 
icrou  the  tihoals  above  the  Horseshoe  Channel,  referred  to  above  as  well  as  in  the  last 
"^rt,  still  exist,  and  are  somewhat  wider  than  before,  and  slightly  deeper.  They 
uve  taken  a  direction  nearer  coincident  with  the  main  channel,  and  have  caused  no 
ri^rioration  iu  the  channel.  It  seems  obvious  that  theses  ])assages  will  not  be  detri- 
sQital  to  the  main  channel  any  more  than  the  Horseshoe  Channel,  which  empties 
«^iD08t  perpendicularly  into  it,  and  has  done  for  many  years.  They  are  really  like 
-a^ety-valves,  in  preventing  flanking  at  the  head  of  the  shoal,  near  the  head  of  the 
ur^li.  The  great  tidal  reservoir  eastwanl  and  al>ove  the  Snow's  Marsh  Channel 
^Jttt  be  filled  and  emptied  in  a  great  measure  from  Im*1ow  the  channel,  and  that  is  ut 
>n«ut  the  use  of  these  new  channels  and  the  Horseshoe  Channel. 
The  New  Inlet  Dam  remains  in  the  same  good  and  tini^hed  condition  as  st  the  last 
^rt. 

the  shore-lines  of  Federal  Point,  and  its  extension  over  the  Caroline  Shoals,  remain 
>irly  the  same  as  at  the  last  report,  excepting  at  the  extreme  end  of  the  New  Beach. 
^  distance  between  this  and  the  head  of  Smith's  Island  is  reduced  to  H50  feet  at  high 
'ater.  where  the  width  was  1,000  feet  at  the  beginning  of  the  year.  There  is  very 
•^le  depth  of  water  at  low  tide  on  the  bar  in  front  of  this  inlet.  This  inlet  has  be- 
''Vtt  so  contracted  and  shallow,  that  the  tides  which  formerly  were  usually  one  hour 
?nore  earlier  on  the  sea-side  of  the  New  Inlet  Dam,  with  consequent  difference  of 
'Tel,  are  now  later  than  the  river  tides  on  the  other  side,  and  the  differences  of  level 
^  diminished. 

The  shore-lines  of  Zeke's  Island  and  the  head  of  Smith's  Island  remain  in  substan- 
<illy  the  same  condition  as  at  the  last  report.  The  swashes  across  the  long,  narrow 
*Mh  of  Smith's  Islancl  still  remain  open,  as  at  the  beginning  of  the  year.  Their  total 
^th  at  high  water  has  slightly  increased,  but  at  low  water  there  has  been  a  de- 
^U6  in  width  of  more  than  800  feet.  Some  of  the  shoals  at  the  openings  are  nearly 
^  to  ordinary  high- water  level.  The  sea  has  encroached  less  than  formerly  on  the 
*sebe8  between  the  swashes,  and  on  the  whole  their  condition  is  favorable  for  a 
^■niral  closnre  after  the  completion  of  the  new  dam.  Their  t4»tal  widths  at  high  and 
•*  water  are  4,350  feet  and  1,975  feet,  against  4,050  and  2,780  feet  at  the  beginning  of 
*pjear. 

Xo  great  change  has  occurred  in  the  shore-line  of  Baldhead  Point  and  Oak  Island, 
*  the  opposite  aide  of  the  entrance. 

fbere  is  a  tendency  to  accretion  on  the  sea-side  of  Baldhead  Point  rather  than 
'^tioHj  which  has  heretofore  occurred  steadily  for  many  years.  During  the  past  year 
<(cittion  has  occorred  of  abont  100  feet  in  width  and  800  feet  in  length.  The  shore 
'^  stands  about  500  feet  further  inland  than  in  1H77  for  a  distance  of  about  one- 
^id  of  a  mile  from  the  point.  Further  southward  accreti(m  has  occurred,  so  that  the 
-a*  of  the  beach  is  1,000  feet  further  geaward  than  iu  1877.  The  tendency  now  seems 
«  be  fiv  thia  ahoal  to  advance  northward,  and  finally  hook  around  the  former  site  of 
^  yointy  and  perhape  reform  it  at  the  former  location  at  the  old  stone  jetty. 
Irving  the  year  faydrographic  surveys  have  been  made  of  the  Baldnead  Channel 
^  vicinity  and  one  of  the  Horseshoe  and  the  Snow's  Marsh  Channel  and  vicinity, 
*<t]so  surveys  of  the  shore-line  of  Federal  Poiot,  Zeke's  and  Smith's  islands,  and 
^heaehes  at  aod  between  the  swashes. 
^  series  of  projects  now  in  the  way  of  completion  began  with  the  appropriation 
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The  following  is  the  list  of  appropriations  by  Congress : 


Date. 

Amount. 

Date. 

1 

Amoont. 

Jnlyll,  1870 

$100,000 
75,000 
lOO.OOO 
100,000 
150,000 
150,000 
132,600 
]60,000 

March  3, 1879 

1100.000 
70,000 
liO.000 
225.000 
200,000 
167.500 

Kazeh.  8.  Ifflfl 

June  14, 1880 

Jane  10.  18y2  .- 

March3,18Al 

March  3. 1873 

Au2ast2. 1882 

June  23, 1874 

July  4.  1884 

Hareh  8. 1875 

AoiruBt  6. 1886 

Angnst  14,  1876 

June  18. 1878 

Total 

1,860,000 

The  present  project  embraces  the  completion  of  the  dredged  channels  across  all  the 
shoals  where  dredging  is  required  to  make  270  feet  width  and  16  feet  depth  at  mean 
low  water ;  the  completion  of  the  long  dam  from  Zeke's  Island  to  the  Big  Marsh ;  the 
construction  of  the  Jettv  or  training-wall  at  the  head  of  Snow's  Marsh  &r  the  preser- 
vation of  the  dredged  channel  or  dredging  for  the  same ;  the  repairs  of  the  dredged 
channels  by  dredging  where  there  has  been  deterioration  ;  and  the  operation  of  the 
snction-drea^  Woodbury  on  the  Baldhead  Channel. 

The  following  is  the  estimate  of  the  amounts  required  for  the  completion  of  the 
project,  including  the  amount  of  appropriation  available  July  1,  HiS7. 

After  deducting  from  the  estimate  of  dredging  in  the  last  report  the  amount  done 
since,  it  will  be  seen  that  the  present  estimate  is  nearly  200,000  vards  in  excess.  This 
is  on  account  of  the  necessary  dredging  to  repair  the  Snow's  Marsh  Channel.  The 
excess  of  stone  is  occasioned  by  some  actual  and  expected  subsidence  and  an  unex- 
pected quantity  to  be  used  in  making  the  compact  facings : 

170,000  cubic  yards  of  dredging  under  present  contract,  at  9  cents $75, 300. 00 

600,000  cubic  yards  of  dredging,  at  12i  cents 75,000.0(1 

500  large  stumps  and  logs  to  be  removed,  at  $40 20,000.  OC 

9,282  tons  of  stone  for  dam  per  contract,  at  $1.52^ 14, 155.  Ot 

5,000  tons  of  stone  for  dam  per  contract,  at  $1.75 8\  750. 0( 

Cost  of  towage  from  Wilmiuffton,  14,282  tons,  at  35  cents 4, 998. 7( 

Cost  of  placing  the  stone  on  dam,  14,282  tons,  at  40  cents 5, 712. 8( 

Facing  the  top  and  slopes  with  the  stone,  10,000  feet,  at  $1 10, 000. 0( 

41,680  tons  stone  delivered  for  jetty  at  Snow's  Marsh,  at  $2 83, 360. 0( 

Cost  of  labor  unloading  stone  at  jetty,  15  cents  per  ton 6, 252.  0< 

Cost  of  100  piles  driven  at  jetty 300. 0< 

Operation  of  the  Woodbury  24  months  on  Baldhead  Channel 24, 000. 0< 

Repairs  of  steamers,  including  new  boiler  for  Woodbury 3, 500. 0( 

Add  10  per  cent,  for  office  work  and  superintendence 27, 122. 8 

Add  10  per  cent,  for  office  work  and  contingencies 27, 122. 8i 

Total 325,574.2 

I  will  forward  a  letter  from  Mr.  C.  H.  Bobinson.  collector  of  customs  for  this  port 
in  which  he  states  the  amount  of  revenue  collected  for  this  year  and  other  valuabl 
information. 

I  will  also  have  a  statement  of  the  commercial  statistics  of  the  port  prepared  froi 
the  best  authorities  and  forwarded  to  you. 

The  work  is  in  the  collection  district  of  Wilmington,  N.  C.    The  nearest  lighi 
houses  are  at  Baldhead  Point  and  Oak  Island,  at  the  mouth  of  the  river. 
Very  respectfully,  your  obedient  servant, 

Henry  Bacon, 
Assistant  Engineer. 
Capt.  W.  H.  BiXBY, 

Corps  of  Engineers^  U,  8,  A. 


COMMERCIAL  STATISTICS. 

# 

Above  Wilmington  to  FayetUville,— When  work  commenced,  in  1881,  the  river  w 
badly  obstructed  and  only  navigable  nine  months  of  the  year ;  and  the  navigatl< 
was  owned  by  a  private  corporation.  The  commerce  is  estimated  to  have  then  be 
about  $800,000  per  year. 

At  present,  the  river  is  fairly  well  cleared  of  obstructions,  is  navigable  all  the  y€ 
for  light-draught  steamers,  and  for  5  foot  drant^ht  boats  during  nine  months  of  t 
year.  Steamers  now  run  regularly  and  daily.  The  commerce  is  now  about  $2,000,C 
per  year. 
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The  r«ito«  nt'  freij;ht  have  been  reduced  about  33  per  cent.,  and  river  insurance  ib 
rq^arded  as  unnecessary,  except  against  fire. 

Tbe  commerce  has  increased  about  1200,000*  por  year  since  work  begun,  in  1881. 
Every  dollar  spent  so  far  ni>on  the  improvement  nas  been  accompanied  by  the  devel- 
opment of  about  $18  of  annnal  commerce.  In  addition  to  this,  the  former  tolls  are 
amoved.  The  river  steamers  last  year  were  fully  loaded  each  trip  that  they  were 
able  to  make;  and  much  more  so  than  formerly  since  they  were  tolerably  certain  of 
ilrays  reaching  Fayetteviile.  There  is  every  indication  that  a  never-failing  3  foot 
cJiaoQel  to  Fayetteviile  would  increase  the  present  commerce  by  $2,000,000  per  year. 

Tbe  present  commerce  of  the  upper  river  for  the  year  ending  Decem- 
ber 30, 1886,  is  estimated  as  follows: 


Articles. 


Cttton bales.. 

^Is  tarpeatine casks.. 

Itifa barrels.. 

Cnde  tnrpoitliie do 

Tv do 

taber feet.. 

Itesr barrels.. 

atoD bushels.. 

fcniUsers bags.. 

IJteeUaiMooa packages  (estimated) tons.. 

IViCal 


Quantity. 


11.997 

19.9e9 

68,307 

1. 113 

13.590 

8,845.000 

18,541 

72,712 

00,094 

8.000 


Talao. 


$479, 
329, 

W. 
1. 
17, 
83, 
9i. 
64. 

120. 

800, 


880.00 
81&60 
307.00 
448.90 
867.00 
450.00 
705.00 
534.00 
18a  00 
000.00 


2,047,996.40 


At  and  below  ff-'ilmingion. — ^Wben  work  commenced,  in  1829,  tbe  river  navifi^ation  was 
xtricted  to  7.5- foot-draught  boats.    Tbe  river  commerce  of  then  is  nnknown. 

At  present,  tbe  river  is  navtgated  by  16-foot-draught  steamers,  and  its  commerce  is 
t^at  915,000,000  per  year,  although  the  last  increase  of  depth  of  2  feet  is  too  recent 
dbave  yet  prodnced  any  effect  on  tbe  development  of  commerce. 

Tbe  rates  of  fireight  and  insurance  have  been  greatl  v  lowered  by  the  improvement, 
^  the  amount  of  decrease  is  not  easily  stated.  The  forei^  commerce  has  increased 
^m  about  f  1,500,000  of  exporto  in  1871  to  about  |6,000,000  in  1886 ;  a  gain  of  about 
fcWio  annual  foreign  exports  for  each  dollar  spent  on  the  improvement  in  that 

%.  Tbe  development  of  this  port  means  the  development  of  all  North  Carolina, 
Ed  of  many  Western  States  who  can  reach  Europe  most  quickly  by  the  existing 
'trth  Carolina  railroads,  the  Cape  Fear  River,  and  the  ocean. 

Matistics  have  been  sought  unsuccessfully  for  the  full  commerce  of  the  lower  river. 
^^:o3e  which  have  been  obtained  are  as  follows : 


^'r^m  and  damettie  import$  and  exports  and  tonnage  for  ike  year  ending  December  31, 1886. 

EXPORTS. 


Artidea. 


'«toB bales. 

Witt  turpentine barrels. 


^vistiupeiitine. 

'*^  ....V. 


h 


.do. 
.do. 
.do. 
.do. 


•*»ber. 


.bushels. 

feet. 

.muBber. 


Foreign. 


Telpl 


109.800 

41,738 

810,444 

8,588 


404 

10.133,000 

2,057,000 


I>omestic. 


25,152 
21.046 
29,307 
55,637 


79,159 

29,379.241 

7.209,560 


Total. 


134,512 

62,784 

339,751 

64,225 

24,400 

4.330 

79,563 

39,512,241 

9,266,560 


Valae. 


$5,784,016 

1.035.936 

330.751 

83,492 

81.732 

6,711 

47,  738 

592.  Q6i 

46,133 

3,000,000 


10, 968, 193 


IMPORTS. 


^■lanrd  qnaatity  and  Talne  . . 
T«cal  exportji  and  imports 


Total  tons. 


80,000 


Valne. 


$8,000,000 


16,969,183 
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l^oreign  and  domestic  imparts  and  exports  and  tonnage,  <)rc.— Continued. 


TONNAGE. 


Vessels. 


Ste*m-8hips 

Barqnes 

Brigs 

Schooners . . 


Foreign. 


Domcstio. 


Total. 


33.129 

52,403 

7,388 

618 


Total. 


4G,  1^  ;       70, 312 
4)6         52, 8^ 


1.750 
48,187 


0,138 
48,805 


190,114 


Entrances,  foreign 

Clearances,  foreign 

Entrances,  coastwise 

Clearances,  coasuwi«e 

Vessels  documented  (net  tons  6,651. U9) 


166 
211 
102 

64 


Total  receipts  at  custom-house $21,885. 19 


LETTER  OP  THE  COLLECTOR  OP  CUSTOMS  AT  WILMINGTON,  XOUTH  CAROLINA. 

CusTOM-HorsK,  Wilmington,  N.  C, 

Collector's  Office,  July  16,  1887. 

Sir  :  The  transactions  at  this  office  for  the  year  ending  June  30,  1887,  were  as  fol- 
lows: 

receipts. 

Import  duties |19,601.2? 

Tonnage 3,248.  4e 

All  others 2,019.32 


Total 24,869.0; 

EXPOhTS. 

Domestic  products ..-.  |6, 088, 241 

Foreign  products < 

Total 6,088,255 


Import  and  warehouse  entries 

Entries,  foreign 

Clearances,  foreign : 

Entries,  coastwise 

Clearances,  coastwise 

Vessels  documented 

Tons 5,287.1 


81 
14' 

10 


5 


Statement  of  vessels  of  aver  100  tone  at  the  port  of  Wilmington  for  the  years  ending  jHn 

30,  1886  and  1887. 


• 

Year  endine  June 
30. 1886. 

Year  endinfe  June 
30,1887. 

Vessels.       Tons. 

Vessels.  ,     Ti»iiH. 

American 

237        98, 247 
166         73, 548 

1 
210           80. 3 

Foreign.... 

101            82,  1 

Totals 

403 

171, 795 

377  '       171,4 

( 
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Exports  for  the  years  ending  June  30,  18S6  and  1887. 


Articles. 


CiaQn bales.. 

^ts  turpentine. .  .casks . . 

h$m barrels.. 

lar do 

Cnde  turpeotine do 

loiber feet.. 

?iteh barrels.. 

number.. 


Year  ending  June  30, 1886. 
Coastwise. 


Year  ending  June  30, 1887. 


27,866 

20, 128 

40.641 

53, 281 

18,810 

26,117,940 

3.746 

7,410,150 


Foreign. 


7.^,  218 

43,817 

288.270 

9,073 

'i,'256,'687 

10 

1,276,660 


Total.       Coastwise. 


101,078 

63,045 

328, 811 

62,354 

18, 810 

36, 873, 077 

8,756 

8,686,810 


23,640 

21,606 

23.822 

57,012 

24,202 

20,205,891 

4,902 

4,336,903 


Foreign. 


109,691 

44,389 

302,903 

10, 352 

20 

13,038,801 

10 

2,102,460 


ToUL 


133,331 

63,995 

326,815 

67,364 

24. 222 

42,244,782 

4,978 

6,430,363 


[Fsnisbed  by  Jno.  L.  Cantwell,  secretary  Chamber  of  Commeroe,  Wilmington,  N.  C] 


M  II. 

IMPROVEMENT  OF  YADKIN  KIVEE,  NORTH  CAROLINA. 

(For  map  of  river  and  location  of  obstructions,  see  Annual  Eeport  of 

The  Yadkin  Biver,  North  Carolina,  has  a  total  length  of  about  200 
liles  and  a  drainage  area  of  4,320  square  miles.  Its  middle  third,  ex- 
^ing  from  the  railroad  bridge  near  Salisbury  64^  miles  upward  to 
^  foot  of  Bean  Shoal,  is  the  only  portion  so  far  under  improvement 
7  the  General  Government.  This  i)ortion  of  the  Yadkin  River,  prior 
'« governmental  improvement  in  LSHO,  had  a  slope  of  about  2  feet  to 
ie  mile,  and  its  navigation  was  completely  obstructed  by  rock  ledges, 
^h  and  mill  dams,  and  numerous  shoals^  with  a  greatest  depth  of  1  foot 
tt  ordinary  low  water  on  some  of  its  shoals  and  ledges.  Its  river  com- 
seice  was  therefore  nothing.  The  original  project  of  1879  proposed, 
^  $82,000,  to  secure  a  2.5  to  3  foot  steamboat  navigation  during  the 
^itire  year  over  the  64^  miles  above  the  Salisbury  railroad  bridge.  This 
^mate  mast  have  been  based  mainly  upon  theoretical  considerations, 
we  subsequent  practice  showed  that  this  sum  was  sufficient  to  give 
^  desired  depth  of  navigation  for  only  two-thirds  of  the  year  and  over 
^Ij  oue-third  of  the  distance.  A  personal  examination  of  the  river 
-'^er  the  32  miles  above  the  Salisbury  railroad  bridge  (made  as  soon  as 
possible  after  assuming  charge  in  1886)  confirmed  these  points,  and 
moreover  showed  me  the  agricultural  richness  of  the  river-basin  and  its 
trgent  need  for  transportation  facilities.  By  careful  reconsideration  of 
^  original  estimates  as  checked  by  my  personal  examinations  and  re- 
^t  surveys,  the  estimates  for  the  final  cost  of  the  work  necessary  to 
sre  th«  desired  depth  over  the  entire  64^  miles,  and  during  only  mean 
^Dter  stages  of  water  (two-thirds  of  the  year)  are  herewith  raised  to 
hOO,000.  The  aggregate  amount  appropriated  for  this  project  up  to 
^me  30,  1887,  is  $87,000. 

Seventy-seven  thousand  two  hundred  and  sixty-five  dollars  and  ninety 
"Qits  has  been  spent,  in  all,  upon  this  improvement  up  to  June  30, 1887, 
Jiecuring  a  good  channel  for  fiat-boats  (and  only  an  indifferent  chau- 
»  for  steam-boats)  of  40  to  70  feet  width,  and  fr6m  2  to  2^  feet  depth 
^>niig  mean  winter  stages  of  water  (eight  months  of  the  year)  from  the 
Wisbarj'  railroad  bridge,  21  miles  upward,  to  above  Swicegood's  MiU. 
^  river  commerce  has  yet  been  created,  and  none  is  expected  until  the 
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improvement  reaches  Bailey's  Ferry,  35  miles  above  the  Salisbury  rail- 
road bridge. 

The  navigation  of  the  river  within  these  64  miles  is  not  obstructed  by 
bridges  without  draws. 

The  special  work  of  the  year  is  as  follows:  Expenditures,  $8,650 ; 
value  of  United  States  plant,  $5,917  ;  two  United  States  steam-hoisters 
and  necessary  boats  were  in  use  during  a  portion  of  the  year. 

Owing  to  its  varied  nature,  and  the  difficulty  of  properly  specifying  it 
beforehand  and  measuring  it  up  afterwards,  the  work  was  allowably 
carried  on  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

No  work  was  done  from  1885  until  October,  1886,  for  want  of  adequate 
funds,  and  no  work  of  clearing  out  the  river  was  done  from  then  till 
June,  1887,  because  of  unfavorable  stages  of  water.  On  11th  August, 
1886,  the  charge  of  this  work  was  transferred  from  Oapt.  F.  A.  Hinman 
to  Oapt.  W.  H.  Bixby.  While  awaiting  a  favorable  time  for  beginning 
active  work  the  United  States  plant  was  put  in  thorough  repair  (two  new 
hoister-scows,  two  quarters  boats,  one  office  boat,  one  commissary  boat, 
and  five  stone-scows  being  built,  and  one  new  hoisting-engine  purchased 
and  mounted  ready  for  work),  and  surveys  were  made  of  the  remaining 
nine  ledges  or  dams  which  are  yet  to  be  improved  before  any  develop- 
ment of  the  river  commerce  can  be  expected. 

During  June  work  was  commenced  at  the  lowest  ledges,  Nos.  17  and 
18,  and  at .  Peebles  Dam  (24  to  26  miles  above  the  Salisbury  railroad 
bridge),  and  15  trees  and  4  cords  of  brush  were  trimmed  from  the  neigh- 
boring bank,  227  cubic  yards  of  rock,  92  cubic  yards  of  sand  and  peb- 
b.es  were  removed  from  the  river-bed,  and  this  rock  with  14  cords  of 
brush  were  built  into  358  feet  length  of  wing-dams,  leaving  a  clear 
channel  of  at  least  60  feet  width  and  3  feet  depth  at  mean  winter  water 
at  these  points. 

A  water-gauge  record  was  kept  at  Hairston's  Ferry  during  the  year. 

A  careful  inspection  of  property  was  made  at  the  end  of  the  year. 

All  the  above  \york  has  been  well  and  vigorously  carried  forward 
uuder  the  immediate  supervision  of  Overseer  and  Acting  Superintend- 
ent Frank  Brown  and  Assistant  Engineer  E.  D,  Thompson,  whose  re- 
2)orts  are  herewith  appended. 

Recommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accordance  with  the  existing  projects  only  so  far 
as  to  secure  a  cleared  channel- way  of  60  feet  clear  width  and  2.5  to  3 
feet  clear  depth  at  average  winter  water  (eight  months  of  the  year) 
from  the  railroad  landing  close  to  and  just  below  the  Sidisbury  rail- 
road bridge,  35  miles  up  to  Bailey's  Ferry,  at  an  expense  of  $20,000 
in  addition  to  the  funds  on  hand  on  June  30,  1887,  this  amount  to  be 
appropriated  at  once  in  a  single  sum.  Smaller  appropriations  will  in- 
volve alternate  disorganization  and  reorganization  of  working  parties, 
damage  to  unfinished  work,  deterioration  of  plant,  and  extra  superin- 
teiidence  and  care  of  property,  and  will  increase  the  cost  from  $2,000  tc 
$6,000  per  year.  Further  improvement  so  as  to  extend  this  navigation 
over  the  remaining  30  miles  is  not  recommended  until  the  development 
of  a  reasonable  commerce  on  the  lower  35  miles  shall  show  the  worthi 
ness  of  further  improvement. 

This  recommended  improvement,  once  thoroughly  finished,  should  \h 
comparatively  permanent. 

This  improvement,  as  regards  cost  and  order  of  work,  shall  be  car 
ried  on  approximately,  as  follows : 

Twenty  thousand  dollars  to  secure  a  channel- way  of  60  feet  cleaj 
width  and  2  feet  clear  depth  at  average  winter  water  from  the  landini 


I 
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jut  below  Salisbory  railroad  bridge,  35  miles  upward  to  Bailey's  Ferry, 
\ij  blasting,  dredging,  jettying,  diking,  snagging,  and  bank-trimmlDg,. 
deepening  this  later  to  from  2.5  to  3  feet. 

This  river  is  in  the  fifth  collection  district  of  North  Carolina. 

Money  statement. 

Jily  1, 1886,  amount  available $8,384.10 

imoant  appropriated  by  act  approved  August  5, 1886 10,000.00 

18, 384. 10 
Jnly  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $7,338.83 

July  1,  lb87,  outstanding  liabilities 1,311.17 

8, 650. 00 

hdj  I,  1887,  amount  available 9,734.10 

a 

[Amount  ^estimated)  required  for  completion  of  existing  project 313, 000. 00 

j  Amonn  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    20, 000. 00 
I  Submitted  in  complianco  with  requirements  of  sections  2  of  river  and 
[    harbor  actsof  1866  and  1867. 


report  op  mr.  k.  d.  thompson,  assistant  knoinbbr. 

United  States  Engineer  Ofpice, 

Beau/ort,  If.  C,  June  30,  1887. 

Captaui  :  I  have  the  honor  to  submit  the  following  final  report  on  the  examina- 
tmw  and  surveys  of  Yadkin  River,  North  Carolina,  during  May  and  June,  1887. 

The  examination  extended  from  the  completed  improvement  at  Swicegood's  MiU 
19  Bailey's  Ferry,  about  12  miles.  It  included  detailed  surveys  at  the  following 
IsealitieSy  maps  and  reports  of  which  have  been  already  submitted,  viz:  Oakes  Ferry 
Shoa],  Ledges  Nos.  17  and  18,  Peeble's  Mill  Dam,  leds:e  1,500  feet  above  Peeble's  Mill, 
Ledge  No.  19,  ledge  1,000  feet  below  Hartley's  Mill,  Hartley's  Mill  Dam,  Ledges  Nos. 
9  and  21  and  Grime's  Mill  Dam.  At  other  places  where  shoals  exist  soundings  were 
taken  without  instrumental  location  to  determine  whether  a  channel  of  the  required 
vidth  »nd  depth  adopted  for  this  river  already  existed.  Between  Grime's  Mill  and 
UAey's  Ferry  there  are  five  such  places.  With  Hairston  Ferry  gauge  reading  3  feet 
these  showed  a  channel  depth  of  not  less  than  3.8  feet.  Mr.  Crotz,  the  present 
•vner  of  Grime's  Mill,  has  materials  on  hand  for  raising  the  crest  of  his  dam  1  foot, 
and  expeetsto  do  the  work  during  the  coming  low-water  season.  The  effect  of  this 
viU  be  to  increase  the  depths  of  water  on  these  shoals  to  a  considerable  extent,  the 
cnrent  now  being  slack  in  the  nool  above  the  dam. 

The  snrveys  were  made  as  follows :  A  line  of  stakes  50  feet  apart  were  put  in  on 
atber  bank  at  each  locality.  At  each  stake  a  range  was  established  and  marked  on 
the  opposite  side  of  the  river  by  another  stake,  the  distances  between  being  measured 
hf  staaia.  Between  these  stakes  a  line  tagged  every  10  feet  was  stretched  until  the 
ta»  indicated  the  measured  distances,  a  method  which  avoids  all  errors  due  to  the 
nlmown  amount  of  elasticity  in  the  line.  Soundings  were  taken  at  the  tags,  levels 
ti  the  bottom  being  also  taken  when  the  number  of  the  party  admitted  it.  Otherwise , 
sh  range  was  sounded,  its  water-surfaces  at  each  extremity  were  measured  and 
to  a  local  bench-mark.  Slope  was  also  taken.  These  surveys  had  for  their 
the  determination  of  the  most  economical  and  advantageous  channel  of  a  clear 
width  of  60  feet  and  3  feet  depth  at  mean  low- water  stage.  The  original  assumption 
UMm  which  all  the  works  or  improvement  on  this  river  are  based  is  *' that  when 
dmiislon  Ferry  gauge  reads  2  feet  above  the  dead  low  water  of  1881,  then  the  river  for 
ly  miles  above  and  below  is  at  its  mean  low  stage."  (Report  of  Chief  of  Engineers 
2,  p.  1104.)  As  nearly  as  could  be  determined  this  stage  reads  2.6  feet  on  the 
gauge.  Soundings  were  therefore  referred  to  this  gausre.  This  method  does 
•ot  give  entirely  correct  results,  when  the  survey  at  any  locality  was  made  when  the 
w«ter  was  considerably  above  mean  stage,  the  error  being  tlie  difierence  in  the  slopes 
of  the  two  stages.  At  the  same  time  it  was  the  only  practicable  way  in  which  to  do 
work  in  the  absence  of  reliable  data  regarding  slopes  and  the  heights  of  local 
low  water.  Daring  the  progress  of  surveys  local  gauges  were  maintained  to 
errors  due  to  sudden  changes  in  the  river. 
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Following  are  the  estirnates  of  cost  for  the  proposed  channel  at  the  localities  but- 
Teyed: 


Locality. 


Oak  B  Ferry  Shoal , 

Ix^dgeNo.  17 

L<i(liro  No.  18 

Peeblo'B  Mill  Dam 

Ijed^e  1,500  fe«t  above  Peeble's  Mill  Dam. 

Ledge  No.  19 

Hartley's  Mill  Dam 

Ledges  Nob.  20  and  21 

Grime's  MUl  Dam 


Total 


MileB.' 


23 
24 
26 
26 
27 
27 
26 
30 
31 


Amoant. 


$3,441.30 

240.  Oi) 

1, 606.  €0 

8,431.87 

10.00 

602.25 

6,291.77 

256.20 

3,604.81 


23,484.80 


*Above  railroad  bridge. 

Or,  iu  round  uiiuibers,  $25,000  will  be  required  to  complete  the  improvement  as  pro- 
posed from  Swiccfgood*8  M  ill  to  Bailey's  Ferry.    This  amount  does  not  iucl  ude  the  i»ay- 
ment  of  damages  to  any  mill-owner,  the  channel  at  the  dams  being  so  located  and 
designed  as  to  rather  improve  than  injure  the  water-powers  passed. 
Very  respectfully,  your  obedient  servant, 

E.  D,  Thompson, 
ABiistant  Engineer. 
Capt.  W.  H.  BiXBY, 

Carps  of 'Engineers  f  U,  S.  A, 


report  of  mr.  frank  brown,  oyerfiebr. 

United  States  Enginekr  Office, 

Fork  Church,  N,  C,  June  »0,  1?87. 

Captain  :  I  have  the  honor  to  make  the  following  annnal  report  of  work  done  on 
the  Yadkin  River,  North  Carolina,  during  the  year  ending  June  30,  1887  : 

For  unknown  reasons  to  me  I  received  no  instructions  to  work  during  the  summer 
of  1886.  The  Yadkin  was  then  in  charge  of  Capt.  F.  A.  Hinman,  Corps  of  Engineers, 
whose  headquarters  are  at  Norfolk,  Va.  On  July  30, 18«6,  the  Yadkin  was  transferred 
to  your  district.  Under  date  of  October  25  instructions  were  received  from  you,  viz, 
**  To  build  where  necessary,  and  repair  old  flats  until  I  had  in  good  condition  and 
ready  for  work  two  hoister  scows,  two  quarter-boats,  eight  stone  flats,  one  ofSce  flat, 
and  one  commissary  boat." 

As  soon  thereafter  as  estimates  and  speciflcations  could  be  made  out  and  approved 
sealed  proposals  for  50,000  feet  of  lumber  (or  as  much  more  as  would  bo  needed)  were 
issued.    The  following  are  parties  to  whom  proposals  were  issued,  also  price  shown  : 

PerM. 

Davis  Brothers,  Fork  Church,  Davie  County,  N.  C |20. 00 

Alfred  Wood  &  Son,  Tyro,  Davidson  County,  N.C 19.00 

J.  H.  Young,  Tyro,  Davidson  County,  N.  C 18.50 

Acceptance  was  at  once  issued  to  J.  H.  Young. 

In  January  carpenters  and  help  carpenters  were  hired  and  work  begun  on  new 
plant.  Sheets  marked  A  show  boats  built,  material  used,  and  total  cost  of  each  boat. 
A  Lidgerwood  double-drum  engine  was  bought  and  placed  upon  one  new  hoister 
scow ;  on  the  other,  one  of  the  old  single-drum  hoisting  engines.  In  order  to  put 
the  last  in  good  working  order,  some  parts  of  the  old  one  had  to  be  used,  consequently 
it  is  left  in  a  dismantled  condition,  and  as  a  hoisting  engine  is  useless.  I  therefore 
respectfully  recommend  that  it  be  sold. 

On  June  2,  the  plant  was  removed  from  Hairston's  Ferry,  up  the  river  to  Ledge 
No.  18.  At  this  point  four  bank  protectors  and  two  training- walls  were  built  with 
the  stone  excavated  from  proposed  channel.  Two  hundred  and  seventy-eight  linear 
feet  of  dams  have  been  built  at  this  ledge,  containing  103  yards  of  stone  and  3  cords 
of  brush.  At  Ledge  No.  17,  80  linear  feet  of  dams  have  been  built,  containing  84  yarda 
of  stone;  this  stone  was  excavated  from  proposed  channel.  Inclosed  you  have  maps 
showing  location  of  protectors  and  dams. 

Twenty-nine  yards  of  stone  were  loaded  on  st'Ono  soows,  and  hauled  to  Poeble' ^  Mill 
Dam,  for  use  in  training  walls. 
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The  following  is  the  work  for  the  season  : 

Sock  excavated cubic  yards. .  227 

Sttd  and  pebbles  (approximate) do 92 

Bnishcnt  and  used  in  dams cords..  4 

Blasts  made 132 

Uoear  feet  holes  drilled 300 

Unear  feet  dams  bnilt :)58 

Pounds  of  powder  used 158 

The  commercial  statistics  of  that  section  of  country  lying  contiffoous  to  the  Yad- 
Inn  from  the  North  Carolina  Railroad  to  foot  of  Bean's  Shoals  for  the  years  1886  and 
1*7: 

Indian  com bushels..  500,000 

Vheat do....  160,000 

Sje do....  4,800 

«)M» do.-..  62,000 

Tobacco pounds..  1,800,000 

^tton  (exclusive  of  Rowan  County) bales..  2,000 

Large  quantities  of  useful  hard  woods  abound  in  the  valley  of  the  Yadkin,  and  I 
lave  many  inquiries  as  to  the  advisability  of  rafting  lumber  down  the  river  to  the 
riiJroad. 

Very  respectfully,  your  obedient  servant, 

Frank  Brown. 
Capt.  W.  H.  BiXBY,  Overseer. 

Carp§  of  Engineers,  U,  S,  A. 


COMMERCIAL  STATISTICS.  ' 

When  work  commi^ncd  in  1880  there  was  no  navigable  channel  on  account  of  ob- 
^meting  shoals,  rock  ledges,  and  niill-dams,  and  consequently  no  commerce. 

It  present  an  indifferent  channel  of  from  40  to  70  feet  width  and  2^  feet  depth  dur 
a^  the  flush- water  season  has  been  secured  from  the  North  Carolina  Railroad  Bridge 
'-*sir  &Blisbary  up  21  miles.    There  is  no  navigable  channel  at  low  water.    No  com- 
lerce  can  be  expected  until  the  improvement  is  extended  14  miles  further.    Then  a 
^aall  boat  may  be  placed  on  35  miles  of  the  river. 

The  river  flows  through  a  fertile  country  mainly  without  railroad  facilities.  Were 
^  river  open  to  free  and  safe  navigation  all  the  year^  a  commerce  of  from  $500,000 
»  $1,500,000  would  soon  be  developed;  but  such  an  improved  navigation,  costing 
•Wat  $600,000  for  construction  and  $25,000  per  year  for  maintenance,  is  not  contem- 
ib^ted  at  present.  Tlie  restricted  flush-water  navigation  sought  by  the  present  pro- 
pel may  furnish  an  annual  commerce  of  $500,000  per  year  in  a  few  years  after  the 
•B^ovement  is  finished. 

The  products  of  the  neighborhood  for  the  year  ending  December  30,  1886,  are  esti- 
mated roughly  as  foUows : 


Articles. 


bushels.. 

Tbea4 - 

.....do.... 

Xlf.... 

do.... 

ku 

do 

'  tteeeo        . - • 

poaiids. . 

«ttoii 

Sides 

Tetal 


Qaantity. 


298,800 

81, 138 

5,600 

50.000 

800,000 

1,800 


Amonut. 


$261,300 

64,000 
72.000 


397,300 


M  12. 


IMPBOVBMENT   OP  WACCAMAW  RIVER,   SOUTH  CAROLINA. 

(For  8i>ecial  history  of  past  work,  see  page  1024,  Annaal  Beport  for 

Tbe  Waccamaw  River,  emptying  into  Winy  aw  Bay  at  Georgetown, 
&  C.,  bas  a  total  length  of  about  214  miles  and  a  drainage  area  of 
lf5T2  square  miles  of  rich  agricaltural  lands.    This  river,  prior  to  gov- 
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erumental  improvement  in  1880,  was  navigable  for  12-foot  draa^ht 
boats  at  all  stages  of  water  from  Georgetown,  Winyaw  Bay,  26  miles 
to  Bull  Greek,  and  at  high  water  6  miles  farther  to  Buck's  Lower  Mills; 
thence  for  7-foot  draught  boats  at  high  water  3L  miles  farther  to  Gon- 
wayborough;  thence  it  possessed  an  obstructed  channel  for  3-foot 
draught  boats  at  ordinary  water  109  miles  to  Beeve's  Ferry,  the  present 
head  of  steam  navigation ;  thence  an  obstructed  channel  with  3-foot 
depth  at  high  water  for  42  miles  to  Lake  Waccamaw.  The  commerce  of 
this  river  is  estimated  to  have  then  been  about  8400,000  of  transported 
goods  per  year. 

The  original  project  of  1880,  as  continued  to  date,  proposed  for  $29,000 
to  secure  a  channel  12  feet  deep  at  all  stages  of  water,  with  80  feet 
bottom  width,  from  the  mouth  of  the  river  upward  to  Gonwayborough, 
and  afterwards  a  cleared  channel  to  Lake  Waccamaw.  This  estimate  was 
required  to  be  made  hastily,  inexpensively,  and  during  a  high-water 
stage  in  the  river.  Its  insufficiency  became  so  evident  that  in  1883 
$54,000  was  recommended  to  do  work  originally  estimated  at  $10^000, 
and  l^ter  1,000  logs,  trees,  and  snags  have  been  removed  in  a  single 
year  from  portions  of  the  channel  bed,  supposed  in  1880  to  have  been 
free  from  such  obstructions.  A  personal  examination  of  the  river  over 
its  entire  length  (made  as  soon  as  possible  after  assuming  charge  in 
1884),  reveal^  these  facts,  aud,  moreover,  showed  me  the  agricultural 
richness  of  the  river  basin ;  its  urgent  need  of  better  water  transporta- 
tion facilities,  and  the  worthiness  of  the  improvement.  During  the 
fiscal  year  of  1885  carefal  surveys  were  made  to  determine  the  condition 
of  all  shoals  where  jetties  had  been  formerly  constructed  or  started, 
and  also  of  all  shoals  and  sharp  bends  where  improvement  appeared 
specially  desirable.  At  all  places  where  jetties  had  been  completed 
thev  appear  to  have  done  good,  as  the  boats  experience  less  trouble 
to-day  in  passing  these  localities ;  but  for  the  want  of  adequate  funds 
and  other  reasons  half  of  these  jetties  were  left  unfinished,  and  the  othei 
half  were  only  imperfectly  and  hurriedly  finished.  The  present  maps 
are  sufficient  for  the  construction  of  carefal  projects  everywhere,  and 
the  required  depth  is  now  easily  obtainable  if  the  necessary  funas  be 
appropriated  therefor.  Besides  the  first  insufficient  estimates,  I  fine] 
that  inadequate  yearly  appropriations  and  their  consequences  (the  alter 
nate  disorganization  and  reorganization  of  working  parties,  damage  t( 
unfinished  work,  extra  superintendence,  and  deterioration  of  plant) 
have  added  considerably  to  the  cost  of  the  work.  For  all  the  abov( 
reasons,  the  estimates  for  the  final  cost  of  this  work  were  raised  in  ISSl 
to  $138,400.  The  aggregate  amount  appropriated  for  this  project  u] 
June  30, 1887,  is  $50,400. 

Forty-five  thousand  one  hundred  and  twelve  dollars  and  eight  cent 
have  been  spent  in  all  upon  this  improvement  up  to  June  30,1887,  giving 
a  thoroaghly  cleared  channel,  with  100  feet  least  width  aud  8.8  feet  leas 
depth  at  high  water,  as  far  as  Gonway,  and  with  45  feet  width  and  ; 
feet  depth  for  30  miles  above  Gonway.  The  commerce  upon  this  portioi 
of  the  river  has  been  thereby  increased  to  about  $1,600,000  per  yeai 
showing  that  each  dollar  spent  on  this  improvement  has  been  accomps 
uied  by  a  development  of  about  $26  of  annual  commerce.  The  lates 
reliable  commercial  statislicci,  those  of  the  year  ending  December  3( 
1886,  are  herewith  appended. 

The  river  above  Reeve's  Ferry  is  crossed  by  three  county  bridges  witl 
out  draws.  When  needed,  the  draws  will  undoubtedly  be  put  in  by  th 
county  authorities,  so  that  they  are  not  regarded  as  serious  obstraotioi) 
at  present 
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The  special  work  of  the  year  is  as  follows :  Expenditares,  $9,744.92 ; 
Tftlne  of  United  States  plant,  $285 ;  one  United  States  hand  hoister, 
nd  one  hired  steam  hoister  have  been  in  nse  a  portion  of  the  year.  Ow- 
io^  to  its  variable  features  and  the  difficulty  of  properly  specifying  it 
beforehand  and  inspecting  it  afterwards,  the  work  was  allowably  done 
\fj  hired  labor  and  the  purchase  of  materials  in  open  market.  No  work 
vas  done  prior  to  October  for  want  of  funds.  Between  that  date  and 
JnDe,  1887,  and  from  34  miles  of  river  (from  1  mile  below  to  33  miles 
ibove  Conway),  3,080  logs,  500  stumps,  1,914  large  snags,  191  cords 
small  snags,  6  barrels  rosin,  1  sunken  flat,  and  368  cubic  yards  of  mud 
vere  removed  from  the  river  bed  ^  and  4,220  trees  (cut  down),  233  trees 
ideaded).  1,354  trees  with  roots  (pulled  back),  and  814  cords  of  brush 
•from  44,823  linear  feet  of  bank)  were  removcil  from  or  prevented  from 
liirther  obstructing  the  river  bank.  In  this  way  the  river  was  thoroughly 
cleared  for  12  miles,. and  roughly  for  21  miles  more  to  at  least  40  feet 
Tidth  and  3  feet  depth  at  low  water.  In  June  a  minor  survey  of  the 
!h'er  was  made  from  (Georgetown  nearly  to  Beeve's  Ferry,  with  a  view 
to  obtaining  a  map  suitable  for  properly  recording  and  ordering  future 
tork. 

A  water-gauge  record  was  kept  during  the  year, 

A  careful  inspection  of  property  was  made  at  the  end  of  the  year. 

The  general  charge  of  the  work  has  been  under  the  immediate  super- 
intendence of  Assistant  Engineer  Beid  Whitford,  whose  report  is  here- 
tith  appended. 

Recommendations  for  future  work  are  as  follows : 

That  this  improvement  be  completed  in  accordance  with  the  present 
ipproved  and  adopted  project  so  far  as  at  present  to  secure  a  channel 
12  feet  deep  at  mean  low  water,  with  80  feet  bottom  width,  from  the 
!&OQth  of  the  river  43  miles  up  to  Bucksville;  and  thence  a  channel  10 
ieet  deep  at  mean  low  water,  with  80  feet  bottom  width  20  miles  further 
to  Conwayborongh ;  thence  a  thoroughly  cleared  3-foot  navigation  109 
liles  further  to  Beeve^s  Ferry,  throughout  the  entire  year ;  and  thence 
I  thoroughly  cleared  natural  channel  42  miles  further,  to  Lake  Wacca- 
Baw,  at  a  total  expense  of  $88,000  in  addition  to  the  funds  available 
hue  30, 1887,  this  amount  to  be  appropriated  in  yearly  installments 
of  170,000  until  complete.  Smaller  yearly  appropriations,  involving  the 
alternate  disorganization  and  reorganization  of  working  parties,  dam- 
i^e  to  unfinished  work,  extra  superintendence,  and  deterioriation  ot 
r^iant,  will  increase  the  cost  of  the  work  by  from  $1,000  to  $4,000  per 
appropriation.  Further  improvement  in  accord  with  the  original  proj- 
ect, so  as  to  secure  a  12-foot  navigation  at  all  stages  of  water,  from  Bucks- 
nlle  20  miles  to  Conwayborongh,  is  not  recommended  at  present. 

After  this  improvement  is  finished  its  proper  maintenance  may  coisb 
hm  $1,000  to  $4,000  per  year. 

This  improvement,  as  regards  order  and  cost  of  work,  should  be  car- 
ritMl  on  approximately  as  follows: 

Thirty  thousand  dollars  to  secure  a  cleared  natural  channel  for  steam 
navigation  from  Conwayborongh,  109  miles,  upward  to  Reeve's  Ferry, 
by  n^mnviTY?  sunken  logs  and  snags,  and  by  cutting  down  and  pulling 
Wk  t'roui  caving  banks  the  trees  that  would  otherwise  soon  fall  into 
the  nver. 

Eighteen, thousand  dollars  to  secure  a  12-foot  navigation  at  high 
vater  from  the  mouth  of  the  river  upward  to  Bucksville,  and  a  similar 
lO-foot  navigation  thence  upward  to  Conwayborongh,  by  dredging  and 
jellying. 
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Forty  thousand  dollars  to  secure  a  deepened  uavigatiou  at  all  stages 
of  tide  and  water  of  12  feet  depth  from  the  mouth  to  Bncksville;  10 
feet  depth  thence  to  Ck)nway,  and  3  feet  depth  to  Beeve's  Ferry,  and  to 
give  a  cleared  and  natural  channel  thence  to  Lake  Waccemaw. 

This  river  is  in  the  collection  district  of  Georgetown,  S.  C. 

Money  statement 

July  1,  1886,  amount  available $32.84 

Amount  appropriated  by  act  approved  August  5, 1886 15, 000. 00 


July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

linflT  J 


15, 032. 84 


libilities  outstanding  July  1,  1886 $8,7*29.32 

Julyl,  1887,  outstanding  liabilities 1,015.60 

9,744.f>2 

July  1,  1887,  amount  available 5,287.92 


r  Amount  (estimated)  reqired  for  completion  of  existing  project 

I  Amount  that  can  bo  prontably  expended  in  fiscal  year  ending  June  30, 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river 


..    88,000.00 
1889    70,000.00 
^  Submitted  in  compliance  with  requirements  of  sections^  of  river  and 
I     harbor  acts  of  1866  and  1867. 


repobt  of  mr.  reid  whitford,  assistant  bnoinuer. 

United  States  Engineer  Office, 

Georgetown,  8,  C,  July  7, 1887. 

Captain  :  I  have  the  honor  to  make  the  following  report  upon  the  improvement  of 
the  Waccemaw  River,  South  Carolina,  for  fiscal  year  ending  June  30, 1887. 

By  agreement,  Mr.  Thomas  W.  Dacgett  furnished  a  thoroughly  equipped  self-pro- 
pelling steam  holster,  and  with  it  work  commenced  at  Little  Needle  £ye  Cut-ofi',  about 
1  mile  below  Cod  way,  on  October  13, 1886.  Operations  continued  here  eight  days,  the 
cut  having  been  deepened  to  4  feet  at  low- water,  with  50  feet  width.  In  accomplishing 
this  there  wore  removed  9  stumps,  1  log,  28  cords  roots,  and  368  cubic  yards  of  mud. 
The  cut-off  avoids  a  very  sharp  bend  in  the  river,  filled  with  sunken  timber.  Its  pres- 
ent condition  allows  its  use  by  passing  steamers  at  ordinary  stages  of  low  water.  Be- 
fore its  tinal  completion  some  more  excavation  will  be  needed,  though  not  much. 

On  the  2l8t  of  October,  1886,  operations  begun  above  the  town  of  Conway,  under 
the  approved  project  looking  to  a  channel  3  feet  deep  at  dead  low  water.  During 
Ihe  year  a  hand  bolster  was  constructed  by  the  United  States,  which,  being  supplied 
with  a  full  crew  of  nine  men,  did  some  excellent  work  along  with  the  steam  bolster  in 
January,  Febmury,  and  March  last.  This  holster  ceased  work  on  March  31,  so  as  to 
give  Mr.  Daggett's  steam  bolster  the  beuefit  of  the  remainder  of  the  appropriation. 
His  holster  was  built  at  a  considerable  expense  to  himself,  expressly  for  work  on  i  ho 
Waccemaw,  and  inasmuch  aa  tlie  character  of  work  done  by  him  was  so  superior  and 
in  everyway  satisfactory,  it  was  deemed  but  just  that  he  should  have  every  consid- 
eration shown  him  by  the  Government,  consistent  with  strict  economy.  For  thesA  rea- 
sons the  hand  hoister  was  laid  up. 

To  the  cud  of  the  present  fiscal  year  the  improvement  had  reached  a  point  about 
96  miles  (according  to  distances  at  x>reBent  in  use  on  the  river)  above  Geor^town, 
and  approximately  33  miles  above  Conway.  Of  this  distance,  12  miles  of  tho  rivei 
was  qaite  thoroughly  cleared,  and  21  miles  roughly. 

Mr.  Daggett's  holster  (including  the  material  taken  from  Little  Needle  Eye  Cut-oft'; 
did  the  following  work  for  the  year :  Removed  from  tbe  channel  2,857  logs,  456  stumps 
1,711  large  snags,  183  cords  of  small  snags,  6  barrels  rosin,  1  sunken  flat,  and  368  on 
bic  yards  of  muc.  From  the  banks,  1.^  trees,  99  trees  *'deaded,"  219  cords  brush 
and  7,405  running  feet  of  bank  cleared. 

Work  of  the  United  States  hand  hoidter :  Removed  from  the  channel  223  logs,  4' 
stumps,  203  large  snags,  8cordsof  small  snags ;  obstructions  removed  from  the  banks 
1.354  trees  with  roots,  2,557  trees  cut  and  trimmed,  595  cords  of  brush,  134  tree 
'^  deaded,''  and  37,418  running  feet  of  bank  cleared. 

The  foregoing  work  greatly  improved  the  section  of  the  river  over  which  it  ex 
tended.  Tbe  excellence  of  the  work  is  highly  spoken  of  by  all  who  have  seen  it,  an* 
the  captains  of  the  steamers  running  on  the  river  are  loud  in  their  praise  of  th 
benefit  to  navigation.    The  steamers  can  now  run  safely  at  night  where  it  veas  wit] 


APPENDIX   M — REPORT   OF  CAPTAIN   BIXBT.  1069 

tifficolty  that  they  could  get  along  at  all  in  daylisht  before  the  obstructiouB  wore  re- 
Ba¥6d.  The  reputation  of  the  improvement  stanos  well  with  the  citizens  of  the  Wac- 
•maw  country,  and  they  are  extremely  anxious  to  have  it  extended  upward  as 
quickly  as  possible.  There  is  no  doubt  but  that  the  opening  of  the  Upper  Waccemaw 
will  soon  very  lai^ely  increase  the  commerce  and  develop  the  rich  resources  all  along 
tl»  river. 

Much  credit  is  due  Mr.  Thomas  W.  Daggett  for  the  success  of  this  improvement. 
He  never  leaves  off  using  every  effort  in  the  rapid  prosecution  of  the  work,  and  he 
ipares  no  pains  nor  expense  in  providing  his  holster  with  every  convenience  for  most 
^cisDt  work. 

Dynamite  has  been  used  during  the  year  with  marked  economy  in  removing  obstruc- 
tioiu. 

An  inexpensive  survey  was  made  from  Georgetown  to  Star  Bluff.  From  George- 
town to  Oat  Bed  Shoal  the  measurements  were  made  with  a  floatable  rubber  tape, 
)00  feet  in  length,  aud  from  Oat  Bed  to  Star  Bluff  by  stadia  measurements.  The 
ikatable  tape  gave  great  satisfaction  for  rapid-river  measurements.  Tlie  notes  were 
plotted  in  the  neld  as  fast  as  taken,  and  the  maps  were  thus  roughly  completed.  The 
aap  of  this  survey,  11  sheets,  is  respectfully  sent  herewith. 

RECOMMENDATIONS. 

It  is  respectfully  recommended  that  work  be  continued  above  Conway  as  rapidly 
H  possible,  so  as  to  get  the  entire  length  of  the  river  open — first  to  uninterrupted  pole- 
Ut  navigation ;  after  this,  roughly  cleared  for  steamboat  navigation ;  after  this, 
JMnoaghiy  clear  the  channel. 

It  is  recommended,  however,  that  the  river  be  cleared  soon  as  possible  for  steam- 
jost  navi^tion  to  Star  Bluff,  and  from  that  point  for  pole-flat  navigation  next. 

It  is  beheved  that  the  Upper  Waccemaw  is,  in  every  way,  well  worthy  of  improve- 
ment by  the  General  (government,  and  that  the  increase  in  the  commerce  would  be 
<M>iMr  brought  about  by  opening  the  river  above  Conway  prior  to  any  other  work  on 
^  stream,  and  that  by  so  doing  a  greater  number  of  people  will  be  benefited. 

COMMERCE. 

I  would  respectfully  refer  you  to  the  commercial  statistics,  forwarded  iu  January 
i^,for  the  calendar  year  1886.  No  more  reliable  information  than  that  can  be  ob- 
lained  now  on  this  subject. 

It  is  generally  admitted  that  there  has  been  an  increase  in  the  shipments  of  naval 
Mores  from  above  Conway  since  the  improvement  of  that  section  of  the  stream,  but 
jast  exactly  what  that  increase  amounts  to  I  have  been  unable  to  ascertain. 

I  am  greatly  indebted  to  Mr.  A.  Z.  Banta,  timekeeper  and  overseer  of  this  work, 
^  the  faithfou  and  most  efficient  performance  of  his  duties.  Mr.  Banta  is  recom- 
■eoded  as  a  correct,  prompt,  hard-working  man  wherever  his  services  may  be 
^^ceded.  1  consider  Mr.  Banta  the  equal  of  any  of  my  acquaintances  in  superintend- 
a^  and  conducting  river  works. 

Mr.  H.  F.  Price,  surveyor,  did  a  great  deal  of  work  in  a  very  short  time,  and  at  a 
tomparatively  small  cost,  in  surveying  the  river.    My  thanks  are  also  due  him. 
Very  rei^pectfully,  your  obedient  servant, 

Reid  Whitford, 

Assistant  Engineer, 
Capt  W.  H.  BiXBY, 

Corps  of  £mg%nesrSf  U.  8,  A, 


COMMERCIAL  STATISTICS. 

When  work  commenced  in  1880  the  river  was  navigable  for  12-foot  draught  boats 
^2i  miles,  thence  for  7-foot  draught  boats  at  high  water  37  miles  more  to  Conway. 
Everywhere  %h»  river  was  more  or  less  obstructed.  It«  commerce  is  estimated  to 
karo  ihea  been  about  $400,000  per  year,  carried  by  one  steamer,  one  steam-tug,  an^l 
if^.foar  schooners. 

At  preawot  the  low-water  navigation  has  been  carried  up  for  :^foot  draught  boatn 
^  »  point  24  miles  above  Conway.  The  river  has  been  thoroughly  cleared  of  all  dan- 
VTfHu  obetmetions  to  Conway  and  roughly  cleared  above.  The  commerce  is  now 
^tiuated  at  $1,600,000  iier  year,  carried  by  three  steamers,  two  tugs,  and  seventy 
*>*aa  scbooneis. 

The  rates  of  freight  have  been  gceatly  lowered  and  marine  insurance  below  Con- 
way is  considered  unnecessary,  except  against  fire. 
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This  river  flows  throagh  an  exceedingly  fertile  country,  as  yet  without  railroad  or 
other  good  transportation  facilities.  Every  dollar  so  far  spent  upon  this  improve* 
ment  has  been  accompanied  by  the  development  of  over  $26  of  annual  commerce. 
The  same  rapid  development  should  contiune  as  further  appropriations  become  avail- 
able and  are  expended. 

Full  statistics  as  to  the  river  commerce  were  sought  unsuccessfully  from  the  steam- 
boat companies.  The  commerce  for  the  year  ending  December  30,  I8d6,  is,  how- 
erer,  estimated  as  follows : 


Articles. 

Cotton bales.. 

Spirits  tarpentine barrels.. 

Bosin and  tar : *...do — 

nice  (roagh ) bn  sfa  cl  a . . 

KiOjB  (cleaned) barrels . . 

Lnmber feet. 

Shingles number . 

General  merobandiso,  mainly  return  freights tons . 


Quantity. 


5,000 

1200,000 

1U,0U0 

165.000 

60,000 

«0.000 

100.000 

100.  OOO 

20,000 

300,000 

6,000,000 

76,000 

3,000.000 

16.000 

15.000 

750,000 

Amount. 


1,006,000 


M  13, 
IMPROVEMENT  OF  GREAT  PEE  DEE  RIVER,  SOUTH  CAROLINA. 

(For  special  history  of  past  work,  see  page  1019,  Aunaal  Report  of 
1886.) 

The  Great  Pee  Dee  River,  emptying  into  Winyaw  Bay  at  Georgetown. 
S.  C,  has  (inclading  its  upi>er  portion,  called  the  Yadkin)  a  total  length 
of  about  500  miles  and  a  draioage  area  of  16,329  square  miles,  of  whicL 
9,642  square  miles  lie  above  the  months  of  the  Black,  Lynche's,  au<] 
Little  Pee  Dee,  its  main  tributaries.  At  Cheraw,  at  a  stage  of  0.5  fool 
above  low  water,  its  discharge  is  about  7,000  cubic  feet  per  second.  This 
river,  prior  to  governmental  improvement  in  1880,  was  dangerously  ob 
structed  with  snags  and  logs  everywhere.  Otherwise  it  was  easil,^ 
reached  at  a  point  37  miles  above  its  mouth  by  9-foot  draught  boati 
coming  by  way  of  the  Waccemaw  and  Bull  Creek ;  thence  it  was  uavi 
gable  for  the  same  boats  24  miles  further,  to  Smith's  Mills,  and  thenc< 
for  3.5-feet  draught  boats  at  low  water  54  miles  further,  to  Little  Bluff 
or  at  high  water  110  miles  further,  from  Smith's  Mills  to  Cheraw,  th< 
present  head  of  steam  navigation,  171  miles  above  Georgetown.  Th< 
commerce  of  the  river  is  estimated  to  have  then  been  $400,000  of  good 
transported  i)er  year. 

The  original  project  of  1880,  as  continued  to  date,  proposed  for  $25,00 
to  secure  a  thoroughly  cleared  9-foot  navigation  to  Smith's  Mills,  am 
a  3.5-foot  navigation  to  Cheraw  at  all  stages  of  water.  Tbis  ostimat 
was  based  on  an  examination  required  to  be  made  hastily  and  inexpei 
sively.  As  regards  logs  and  snags,  the  estimate  allowed  for  only  50 
in  all  (two  per  mile,  on  an  average) }  whereas,  as  well  as  can  now  be  est 
mated,  over  2,500  logs  and  snags  have  actually  been  removed,  and  aboii 
4,500  more  are  awaiting  removal  (in  aU,  32  per  mile).  Moreover,  thes 
logs  are  extremely  large,  and  their  removal  proportionately  expensive 
A  personal  inspection  01  the  entire  river  (as  soon  as  possible  after  a 
suming  charge  in  1884)  revealed  these  facts,  and,  moreover,  showed  n 
the  agricultural  richness  of  the  river  basin,  its  urgent  need  of  bett< 
transportation  facilities,  and  the  worthiness  of  the  improvement.  B 
sides  the  first  insufficient  estimates,  I  find  that  inadequate  yearly  a 
propriations  and  their  consequences  (the  alternate  disorganization  ai 
reorganization  of  working  parties,  damage  to  unfinished  work,  ext 
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nperinterideDce,  and  deterioration  of  plant)  have  added  considerably 
to  the  cost  of  the  work.  For  all  the  above  reasons  the  estimates  for 
the  final  cost  of  the  work  were  raised  in  1885  to  $117,000.  The  aggre- 
^  amoant  appropriated  for  this  project  up  to  Jnne  30, 1887,  is  $47,000. 

Thirty-seven  thousand  three  hundred  and  fifty  eight  dollars  and 
de^en  cents  have  been  expended  in  all  npon  this  improvement  up  to 
Jane  30, 1887,  giving  at  all  ordinary  stages  of  water  a  well-cleared  9- 
fot  navigation  61  miles  upward,  to  Smith's  Mills ;  and  a  fairly  cleared 
i3-foot  navigation  at  low  water  50  miles  further,  to  the  railroad  sta- 
tioQ  at  Pee  Dee,  or,  at  high  water,  110  miles  further,  from  Smith's  Mills 
to  Cheraw.  The  commerce  of  the  river  has  thereby  been  increased  so 
18  to  be  at  present  about  $2,000,000  per  year,  showing  that  each  dol- 
itf  spent  on  this  improvement  has  been  accompanied  by  the  develop- 
Bent  of  aboat  $43  of  annual  commerce.  The  latest  reliable  commercial 
Hatistics,  those  for  the  year  ending  December  30,  1886,  are  herewith 
appended. 

The  navigation  of  the  river  is  obstructed  at  points,  as  shown  by  the 
following  extract  from  special  report  dated  December  18,  1886 : 

Aboat  125  miles  above  Georgetown  this  river  is  crossed  by  the  Wilinin^toD,  Colum- 
kii  and  Aa^^osta  Railroad,  on  a  brid^  provided  with  a  draw-span  of  saitable  width. 
Piojeoting  iron- work  on  the  piers,  swift  cross-onrrents  in  the  river,  and  an  improperly 
ininged  piling-fender  combine  to  subject  passing  vessels  to  injury. 

Several  miles  above  tbe  railroad  bridee  the  river  is  crossed  by  the  toll-bridge  of 
tlw  Society  Hill  Bridge  Company  on  a  tnroagh  bridge  provided  with  a  draw-span  of 
^per  width.  8wift  and  cross  cnrrents  and  the  absence  of  suitable  fenders  combine 
'A  subject  passing  vessels  to  injnxj  by  the  bridge  piers. 

I  recommend  t-hat  the  owners  of  both  these  bridges  be  required  to  provide  strong 
Bid  suitable  fenders  at  both  ends  of  these  draw  openings,  these  fenders  extending  10() 
feet  above  and  below  the  bridge,  and  rising  above  ordinary  high  water  to  within 
ibout  a  foot  of  the  draw- span's  lower  chord. 

The  special  work  of  the  year  is  as  follows :  Expenditares,  $10,438.68. 
V^alae  of  United  States  plant,  $1,965.  One  United  States  hoister  and 
oDe  Jbired  hoister  were  in  nse  daring  a  portion  of  the  year. 

No  work  was  done  prior  to  October,  for  want  of  funds.  Between  that 
date  and  Jnne,  1887,  and  from  the  entire  length  of  rirar,  996  logs,  438 
ttomps,  82  trees,  44  large  snags,  22  cords  of  small  snags  were  removed 
from  the  riverbed :  and  2,023  trees  and  12  cords  of  brash  (15,336  linear 
feet  of  cleared  bank)  were  removed  from  the  river-banks.  A  small  sar- 
^ey  was  made  of  the  river  in  Jane  with  a  view  of  obtaining  a  map  salt- 
Me  for  properly  ordering  and  recording  fntare  work. 

Owing  to  its  variable  featares,  and  the  diffloalty  of  properly  specifying 
it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably  done 
by  hired  labor  and  the  parchase  of  materials  in  open  market 

A  water-gange  record  was  kept  daring  the  working  season. 

A  carefal  inspection  of  property  was  made  at  the  end  of  the  year. 

The  general  charge  of  the  work  has  been  nnder  the  immediate  snper- 
iatendence  of  Assistant  Engineer  Keid  Whitford,  whose  report  is  here- 
with appended. 

fieoomraendations  for  future  work  are  as  follows : 

That  this  improvement  be  completed  in  accordance  with  the  present 
4>proved  and  adopted  project,  so  a«i  to  secure  a  thoroughly  cleared  9- 
foot  navigation  to  Smith's  Mills,  and  thence  a  3.5foot  navigation  to 
Cheraw  at  all  stages  of  water,  at  a  total  expense  of  $70,000  in  addition 
to  the  faods  available  June  30,  1837;  this  amount  to  be  appropriated 
ia  yearly  installments  of  $60,000  until  complete.  Smaller  appropria- 
tioQs  will  increase  the  cost  of  the  work  from  $2,000  to  $5,000  per  ap- 
pKc^riation*  Farther  improvement,  so  as  to  extend  the  navigation  above 
Chmw,  is  not  recommended  for  the  present. 
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After  the  iiuprovement  is  fiaished  its  proper  maiuteDance  may  cost 
from  $2,000  to  $5,000  per  year  to  properly  maintain  the  improved  chan- 
nel. 

This  improvement,  as  regards  cost  and  order  of  work,  should  bo  car- 
ried on  approximately  as  follows :  The  entire  length  of  river  should  be 
examined  and  improved  uniformly  each  year.  During  the  low- water 
stage  the  most  troublesome  sunken  logs  and  snags  should  be  removed 
from  the  channel.  During  the  high-water  stage  the  most  troublesome 
leaning  trees  should  be  cut  down  and  pulled  back  from  the  banks,  as 
also  such  trees  on  caving  banks  as  appear  liable  to  fall  into  the  river 

channel  during  the  following  year. 

■ 

This  river  is  in  the  oollection  district  of  Georgetown,  S.  C. 

Money  statement. 

July  1, 1886,  amonnt  available $80. 57 

Amonnt  appropriated  by  act  approved  Angnst  5,  18{3() 20, 000. 00 

*20,0H0.r)7 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 Si),  045. 22 

July  1,  1887,  outstanding  liabilities I,:s9.i46 

10,438.68 

July  I,  1887,  amonnt  available ^ 9,641.89 

{Amount  Testimated)  required  for  complation  of  existing  project 70, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1889    60, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


rbport  of  mr.  reid  whitford,  assistant  knoinkkr. 

United  States  Engineer  Office,' 

Georgetown,  S,  C,  July  8,  i887. 

Captain  :  I  have  the  honor  to  make  the  following  report  upon  this  river  for  fiscal 
year  ending  June  30,  1867  : 

Operations  have  been  carried  on  both  above  and  below  Smith's  Mills ;  at  the  formei 
place  by  Skinner  &  Ferris's  hoister,  under  written  agreement,  work  having  been  b^- 
gun  November  6,  1886 ;  and  at  the  lower  place  by  the  United  States  steam  bolster 
work  having  been  begun  October  25, 1886. 

The  present  approved  project  provides  for  a  depth  of  channel  of  3.«5  feet  at  dea^ 
low  water,  above  Smith's  Mills.  The  hoister  on  that  section  of  the  river  (Smiths 
Mills  to  Cheraw)  had  worked  over  the  entire  distance,  and  returned  to  a  point  withii 
15  miles  of  Smith's  Mills  on  June  30, 1887.  In  this  way  the  channel  and  river  banki 
were  roughly  cleared  of  obstructions,  as  follows : 

From  the  channdf  590  logs,  351  stumps,  82  trees,  21.5  cords  of  snags. 

From  the  river  banks,  1,178  trees  (many  of  them  removed  with  roots),  11.61  cordi 
brush,  12,026  running  feet  of  banks  cleared. 

Below  Smith's  Miflsthe  present  approved  project  contemplates  a  depth  of  chan 
Del  of  9  feet  at  dead  low  water.  The  United  States  hoister,  to  June  30,  1887,  ha< 
worked  over  the  entire  river,  from  Port  Harrelson,  where  the  first  of  the  work  8eeme< 
to  be  needed,  to  Smith's  Mills,  and  returned  to  a  point  about  15  miles  below.  In  thi 
way  the  channel  and  river  banks  were  ronghly  cleared  of  obstructions,  as  follows : 

/'Vom  tlie  channel,  406  logs,  87  stumps,  44  Targe  snagA,  10  cords  small  snags. 

From  the  river  banks,  845  trees,  3,310  running  feet  of  banks  cleared. 

This  hoister  is  less  powerful  than  any  other  in  the  district,  has  a  greater  depth  t 
clear  at  dead  low  water,  and  has  the  disadvantage  of  not  being  a  self-propeller :  but,  o 
the  other  hand,  its  cost  of  operating  is  less.  Daring  the  year  progress  of  the  wor 
was  occasionally  retarded  by  high  water.  A  hand  hoister,  quarter-boat  and  row-boa 
were  built,  the  property  oared  for  and  kept  in  excellent  repair. 

An  inexpensive  survey,  by  floatable  rubber-tube  measurements,  is  now  being  mad 
from  Cheraw  to  Oeorgetowp. 

A  boat-house  was  built  at  Georgetown  and  paid  for  in  part  by  this  work. 
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There  is  no  doubt  bat  that  the  past  year's  work  greatly  improved  the  navigation 
«f  the  river. 

Whenever  possible  information  was  asked  from  passing  boats  as  to  the  location  of 
ibe  present  most  troublesome  obstructions,  and  when  given  those  particnlar  obstmc- 
tioos  were  removed  in  preference  to  any  others.  The  work  has  been  distri bated  over 
tbe  entire  length  of  the  river  in  the  most  judicious  manner  possible.  It  is  believed 
that  every  log,  sna^,  or  stamp  removed  from  tbe  channel,  and  every  tree  cut  from 
tbe  banks  improved  the  condition  of  the  river.  Certainly  there  is  still  very  much  to 
Wdone  ot  this  same  character  of  work.  It  is  not  to  be  expected  that  some  200  miles 
•T  river,  possessing  the  natural  features  of  the  Great  Pedee,  could  be  thoroughly 
'^n'MTtd  of  obstructions  in  the  time  the  United  States  has  been  carrying  on  the  im- 
provement. The  appropriations  have  been  very  small,  not  allowing  the  work  to  go 
«continnoasly.  There  are  some  shoals  in  the  river  upon  which  there  is  less  depth 
'vhin  the  projects  call  for,  but  just  exactly  the  number  and  extent  of  them  will  re- 
•tflire  a  detaued  survey  of  ^ach  one  to  ascertain. 


RECOMMENDATIONS. 

It  is  respectfully  recommended  that  operations  be  carried  on  as  heretofore,  viz  : 
Wk  over  the  river,  back  and  forth,  removing  tbe  worst  obstructions  first,  and  in 
'ills  way  continue  till  the  channel  is  thoroughly  cleared.  As  far  as  possible,  do  the 
itaanel  work  during  the  low  stages  of  the  water,  and  cut  the  growth  from  the  cav- 
:i;  banks  when  the  river  is  high.  * 

The  Great  Pedee  is  a  very  important  riv^r  in  this  State,  worthy  in  every  way  of 
■aprovement  by  the  General  Government.  The  number  of  people  to  be  benefited  by 
•wrding  aninterrnpted  navigation  is  very  largo,  and  the  rich  resources  of  the  coun- 
27 to  be  developed  by  cheap  and  certain  transportation  is  very  groat.  There  is  an 
^sbJished  trade  on  the  river  of  no  small  value,  and  every  dollar  expended  by  the 
■aited  States  has  increased  that  traffic  to  a  certain  extent.  This  will  continue  to  be 
^case  as  the  improvement  is  carried  on. 

COMMERCE. 

Ifoa  are  respectfully  referred*  to  the  commercial  statistics  fnrnished  in  January 
«t  for  the  calendar  year  of  18d6.  No  more  reliable  information  than  that  can  be 
Mained  now  as  regards  this  subject. 

Mr.  S.  R.  Rhodes,  overseer,  and  E.  C.  Easterling  and  Gleorge  D.  Anderson,  time-keep- 
'^  deserve  much  credit  for  the  cheerful  and  correct  performance  of  their  duties. 
•bey  hava my  thanks. 

There  is  no  better  place  than  this  to  thank  Mr.  Alden  James,  clerk,  for  his  intelli- 
?nioe  and  valuable  assistance  in  every  endeavor  to  carry  out  your  orders  relative  to 
^  works  under  this  office. 

Very  respectfully,  your  obedient  servant, 

Reu>  Whitford, 
^  Assistant  Engineer. 

Capt  W.  H.  BiXBY,  , 

Corp9  of  Engineers f  U,  S.A, 


COMMERCIAL  STATISTICS. 

When  work  commenced  in  1880  the  river  was  navigable  at  low  water  for  8- foot 
zught  steamers  37  miles,  and  at.high  water  for  3.5-foot  dranght  steamers  171  miles 
>  Chera w.     The  river  was  then  dangerously  obstrncted,  however,  by  snags,  and  ac- 

"viiNits  to  tbe  steamers  were  of  common  occurrence.    The  commerce  is  estimated  to 

4Tethen  been  about  $400,000  per  year. 

At  present  boats  run  as  before,  but  without  danger.  Three  steamers  and  many 
4e-boats  run  to  Cheraw,  and  30  ocean  schooners  to  Smith's  Mills.    The  commerce  is 

'  ^  estimated  at  about  $2,000,000  per  year. 

Tbe  rates  of  insurance  are  now  very  low,  since  accidents  rarely,  if  ever,  happen  to 
*  iteamers.    The  rates  of  freight  from  Cheraw  have  been  reduced  from  25  to  60  per 

^t  by  toe  improvement  of  tbe  river. 
Tbe  country  in  the  neighborhood  of  the  river  is  steadily  developing  under  the  in- 

l«oeeof  better  transportation  facilities.    Each  dollar  so  far  spent  upon  this  im- 

•^vement  has  been  accompanied  by  the  dev'elopment  of  about  $43  of  annual  com- 

ivToe.    It  is  estimated  that  prospective  benefits  to  commerce  will  be  in  proportion 

••those  of  the  past. 

8872  BNO  87 eS 
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Efforts  to  obtain  from  the  steam-boat  companies  fall  statistics  of  the  river  com- 
merce have  been  ansuccessfuL  The  commerce  for  the  year  ending  December  30,  1886, 
is  estimated  as  follows : 


ArtidM. 


DOWNWARD. 

Cotton bales.. 

Spirits  tarpenttne barrels.. 

Kjosinsjidtar do  .. 

Bice •••..... bushels., 

Ton  timber sticks.. 

Lumber  (ojrpreM) feet., 

Shingles number.. 

UPWARD. 

Pertilisers  and  general  merchandise tons.. 


Qaantity. 


20,000 

8,000 

60,0i)0 

100.000 

8,000 

2,000.000 

4.000,000 


15,000 


Amonnt. 


$800,000 
128.000 
50  000 
100,  COO 
40.000 
30,000 
20,000 


1.000.000 


2.168,000 


M  14. 

IMPROVEMENT  OF  GEORGETOWN  HARBOR,  SOUTH  CAROLINA. 

(For  special  history  of  past  work,  see  p.  1029  Annual  Report  for 
1886.) 

(Georgetown  is  situated  at  the  head  of  Winyaw  Bay,  and  at  the  con- 
fluence of  the  Sampit,  Black,  Great  Pee  Dee,  and  Waccemaw  rivers 
(these  rivers  having  conjointly  a  drainage  area  of  18,040  square  miles), 
and  is  the  natural  harbor  and  sea-port  for  alt  commerce  passing  to  and 
from  these  rivers  and  their  tributaries.  Georgetown  is  also  a  railroad 
terminus.  This  harbor,  prior  to  governmental  improvement  in  1880, 
had  an  excellent,  well- protected  anchorage  of  at  least  1  mile  in  length, 
150  feet  width,  and  15  feet  depth.  A  bar  of  about  2,850  feet  length  and 
with  only  9  feet  depth  of  water  was  the  only  obstacle  to  an  otherwise 
good  13-foot  navigation  from  Georgetown,  13  miles  to  the  ocean.  The 
commerce  of  this  harbor  is  estimate  to  have  then  been  about  $4,000,000 
of  transported  goods  i>er  year,  carried  by  thirty  schooners,  seven  steam- 
boats, and  two  steam  tngs,  measuring  in  all  about  9,000  tons. 

The  original  project  of  1881,  as  continued  to  date,  proposed  for  $14,000 
to  secure  a  dredged  channel  of  200  feet  bottom  width  and  12  feet  low- 
water  depth  entirely  through  this  bar.  This  estimate  was  based  on  the 
supposition  that  the  bar  was  composed  only  of  sand  and  mud.  Inad- 
equate appropriations  delayed  the  work  until  1884,  and  when  actual 
work  was  commenced  it  was  found  that  the  sand  and  mud  was  a  mere 
thin  surface-covering  to  an  old  cypress  swamp,  involving  the  further 
removal  of  about  600  enormous  stumps.  A  personal  inspection  of  the 
locality  and  work  (made  as  soon  as  possible  after  assuming  charge 
in  1884)  showed  me  the  necessity  of  increasing  former  estimates,  and 
showed  also  the  present  and  future  commercial  importance  of  this 
harbor  and  the  worthiness  of  the  improvement.  Besides  the  first  in- 
sufficient estimates,  I  find  that  inadequate  appropriations  send  their 
consequences  (the  alternate  disorganization  and  reorganization  of  work- 
ing parties,  damage  to  unfinished  work,  extra  superintendence  and  de- 
terioration of  plant)  have  added  considerably  to  the  cost  of  the  work. 
For  all  the  above  reasons,  the  estimates  for  the  final  cost  of  this  work 
were  raised  in  1885  to  $39,000,  and  now  (1887)  to  $42,000.  The  aggre- 
gate amount  apx>ropriated  upon  this  project,  up  to  June  30,  1887,  is 
$17,000. 
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Sixteen  thousand  six  handred  and  twenty-two  doUarn  and  fifty  cents 
have  been  exi)ended  in  all  up  to  June  30,  1887,  giving  a  through  cut 
entirely  across  the  bar  with  12  leet  low- water  depth,  and  with  a  variable 
width  of  from  80  to  100  feet.  The  commerce  of  the  harbor  is  now  about 
the  same  as  in  1880,  no  special  increase  being  expected  until  the  present 
improvements  here  are complet  ed.  The  latest  reliable  commercial  statis- 
tics, those  of  the  year  ending  December  30, 1886,  are  herewith  appended^ 

The  Si>ecial  work  of  the  year  is  as  follows :  Expenditures,  $4,636.46 ; 
value  of  ]>lant,  $271.  One  hired  dredge  was  in  use  during  a  part  of  the 
year.  No  work  was  done  from  August,  1885,  to  February,  1887,  for 
want  of  funds. 

The  amount  appropriated  up  to  August,  1886,  was  too  small  for 
economical  work,  but  work  was  then  commenced  because  improvement 
was  so  much  needed  that  small  immediate  results  were  regarded  as  more 
valuable  than  larger  but  delayed  possible  results. 

Under  an  existing  contract  with  Mr.  Cephas  Gilbert,  of  Georgetown, 
work  was  continued  from  June  30, 1885,  to  August  13, 1885,  when  it  had 
to  stop  for  want  of  further  funds. 

As  soon  as  practicable  after  new  appropriations  became  available 
the  dredging  was  contracted  for  (with  Mr.  C.  Gilbert,  January  27, 1887), 
to  be  completed  during  1887.  Between  Febiuary  16,  and  May  17, 
QDder  this  contract,  7,014  cubic  yards  of  sand  and  mud,  54  stumps, 
imeasuring  120  feet  in  total  diameter),  and  97  cubic  yardsof  small  stumps, 
roots,  and  snags,  were  removed  from  the  channel-bed ;  completing  a  cut 
entirely  through  the  bar  from  Sampit  liiver  to  Winyaw  Bay,  2,640  feet 
long,  at  least  12  feet  deep  everywhere  at  low  water,  and  100  feet  wide 
over  1,940  feet  length,  and  80  feet  wide  over  the  entire  length.  Further 
work  had  to  be  stopped  for  T^ant  of  the  further  much-needed  funds. 

A  tide-gauge  record  was  kept  during  the  working  season. 

A  careful  inspection  of  property  was  made  at  the  end  of  the  year. 
Tbi9  woifJ£  has  been  carried  on  with  great  vigor  and  thoroughness  under 
the  immediate  supervision  of  Assistant  Engineer  Reid  Whitford,  whose 
report  is  herewith  appended. 

Recommendations  lor  future  work  are  as  follows :  That  the  above 
improvement  be  completed  in  accordance  with  the  present  api/roved 
aud  adopted  project,  so  ns  to  secure  a  channel  of  12  feet  depth  at  mean 
low  water,  and  of  about  200  feet  bottom  width,  entirely  through  the  bar, 
at  a  total  expense  of  $25,000  in  addition  to  the  funds  available  June  30, 
1887;  this  amount  to  be  appropriated  in  one  sum.  Smaller  yearly  ap- 
])ropriations  involving  the  alternate  disorganization  and  reorganization 
of  working  parties,  damage  to  unfinished  work,  extra  superintendence, 
and  deterioration  of  plant,  will  increase  the  cost  of  the  work  by  about 
12,000  per  appropriation. 

The  channel  once  thoroughly  opened  will  probably  be  permanent. 
By  this  improvement  ocean  vessels  of  12  feet  draught,  after  once  cross- 
mjc  the  Winyaw  Bay  Bar,  can  proceed  without  further  delay  15  miles 
farther  to  their  anchorage  at  Georgetown. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  as  follows : 

The  present  channel  should  be  at  first  widened  throughout  to  100  feet 
^idth,  next  to  120  feet  width,  and  so  on,  each  successive  addition  to  the 
channel  width  being  carried  through  the  entire  length  of  cut.  The  re- 
moval of  stumps  must  accompany  or  follow  immediately  the  removal  of 
mud  and  sand.  Immediate  iniprovement  is  so  necessary  that  any  ap- 
propriation, however  small,  should  be  immediately  utilized. 

Qeorgeto wn  is  a  port  of  entry. 
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Money  statement 

Jnly  1,  1886,  amount  available $13.96 

Amount  appropriated  by  act  approved  August  5,  1886 5, 000. 00 

5, 013. 96" 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  JuJy  1, 1886 $4,626.46 

July  1,  lb87,  outstanding  liabilities 10.00 

4. 636.  40 

July  1, 1687,  amount  available 377.50 

(Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    25, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Jhetract  of  proposals  for  dredging  in  harbor  at  Georgetown^  S.  C,  opened  at  11.30  a.  m., 

Aarmft«r9,  1886. 


Ko. 

Names  and  addraMes  of  bidden. 

How 
measured. 

Price  per 
cubic  yard. 

Remarks. 

1 

Rittenhoaae  Moore.  Mobile.  Ala 

Cents. 

Bid  withdrawn  in  person  at  the 
opening. 

2 

W.  H.  W.  Morria,  New  York,  N.  Y  . . . . 

In  scows. 

16 

Mr.  Morris  was  allowed  to  withdraw  his  bid  without  prejudice  and  no  contract 
was  made. 


Abstract  of  proposals  for  dredging  in  Georgetown  Harbor y  South  Carolina,  received  Janu^ 

ary  10,  1887.  « 


No. 

Name  and  address  of  bidder. 

How 
measured. 

Price  per 
cubic  >ard. 

1 

Cenhaii  GilberL  G-eorffetown.  S.  C » * 

In  scows.. 

Cents. 

30 

Contract  with  Cephas  Gilbert. 


report  of  mr.  reid  whitford,  assistant  exgin'krr. 

United  States  Enginef.r  Office, 

Georgetown,  S.  C,  June  15,  1887. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  upon  this 
harbor  for  the  fiscal  year  to  date : 

The  contract  was  awarded  to  Cephas  Gilbert,  of  this  plaoe,  for  dredging  in  the 
mouth  of  Sampit  River  The  work  consisted  in  widening  the  channel  previously 
excavated  at  this  point  by  the  United  States. 

The  contnictor  begun  work  February  IG,  1887.  The  funds  having  been  exhausted, 
operations  were  suspended  on  May  17,  18S7.  Dnring  this  time  there  was  removed  by 
the  dredge  the  following  material :  7,613.7'2  (exclu8ive  of  that  which  was  removed 
below  the  depth  of  12.5  feet  at  low  water,  for  which  the  contractor  was  not  paid) 
cubic  yards  of  sand  and  mud,  119.7  diametrical  feet  of  large  stumps,  and  97  cubic  yards 
of  sniaU  stumps,  roots,  and  snags. 

The  work  added  40  feet  in  width  to  the  narrow  channel  (40  feet),  with  12 feet  clear 
depth  at  mean  low  water  already  existing  through  the  shoal.  Besides  this,  another 
cut  of  20  feet  width  was  carried  within  about  700  feet  of  the  deep  water  in  Winyaw 
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Bay.  The  dredged  cbanocl  has  now  a  clear  width  of  80  feet,  the  channel  lines  as 
drnlged  being  straight,  and  with  this  width  it  is  believed  that  it  can  now  be  ased  to 
rooAiderable  advantage  during  daylight  for  the  purpose  for  which  it  was  intended, 
Tiz,  to  allow  vessels  leaving  Georgetown  at  low  tide  to  go  to  sea,  16  miles  distant,  on 
the  following  higb  water.  Since  the  completion  of  this  j  ear's  work  a  vessel  drawing 
il.r»  feet  left  the  wharf  at  Georgetown  and  actually  made  the  trip  as  above.  Nothing 
♦if  tbclkind  was  ever  done  before — a  strong  evidence!  of  the  improvement.  Heretofore, 
nwiug  to  the  existence  of  the  bar  at  the  mouth  of  the  Sampit,  between  the  deep  water 
of  the  bay  and  that  at  the  wharves  of  Georgetown,  vessels  drawing  1*^  feet  were  com- 
pelled to  cross  ihis  bar  during  a  high  tcaieVy  and  then  to  wait  until  the  next  high  water 
before  they  could  get  to  sea.  This  being  tlic  case,  there  can  be  no  doubt  a^out  the 
improvement  so  far  accomplished  by  the  United  States. 

Doring  October  and  November  last  a  careful  survey  was  made  over  the  ground  pre- 
viously dredged.  Each  sounding  within  the  channel  lines  was  located  by  an  angle 
froui  the  shore,  measured  with  a  transit,  cutting  the  ranges  at  tbe  points  as  designated 
by  (he  soundings.  The  soundings  appearing^  outside  of  the  channel  lines  ^  ere  not  so 
rarsfully  located  or  plotted.  The  map  of  this  survey,  which  is  respectfully  sent  here- 
with, 8Uperse<les  all  former  maps  furnished  by  this  office  covering  the  same  area  at 
(be  mouT  b  of  the  Sampi  t  River.  It  shows  the  dredging  done  during  the  present  fiscal 
year  and  that  done  previously. 

There  being  no  facilities  for  the  storage  of  row-boats  while  not  in  use  belonging  to 
this  work  and  other  works,  and  a  shelter  of  this  kind  being  very  much  needed  for  the 
protection  of  the  boats,  an  ordinary  boat-house  was  constructed  at  Georgetown  for 
the  joint  use  of  all  boats  belonging  to  the  works  under  this  office.  The  improvement 
of  this  harbor  came  in  for  a  small  share  of  this  expense,  having  a  clinker-built  boat 
to  be  stored. 

COMMBBCB. 

Mr.  John  I.  Hazard,  one  of  Georgetown's  most  active  business  men,  who  has  very 
kindly  furnished  the  commercial  st>atistic8  for  this  work  for  the  past  several  years, 
bis  now  informed  me  that  he  thinks  the  amount  of  commerce  for  the  fiscal  year  just 
eading  ia  so  nearly  tbe  same  as  it  was  for  the  calendar  year  ending  December  31, 
1986,  that  it  wonld  be  safe  to  report  here  the  commerce  as  reported  for  the  calendar 
year  as  below. 

It  is  respectfally  recomiaended  that  next  year's  work  be  carried  on  as  in  the  past, 
Bader  Uie  present  approved  project,  and  that  tie  widening  of  the  channel  through 
tbe  shoal  at  the  moutn  of  the  Sampit  River  be  continued — each  cut  being  carried  en- 
tirely through  before  a  new  one  is  commenced,  till  it  shall  have  reached  the  full  width 
of  200  feet,  as  contemplated  by  the  approved  project. 

Mr.  William  C.  Johnstone  flllod  very  acceptably  the  place  as  inspector  of  this  work 
tloring  the  present  year. 

Very  respectfully,  your  obedient  servant; 

Reid  Whitford, 
Assistant  Engineer, 
Capt.  W.  H.  BiXBY, 

Carps  of  EngineerSf  XJ,  S,  A, 


COMMERCIAL  STATISTICS. 

When  the  improvement  was  recommenced,  in  1H81.  the  harbor  had  an  excellent,  well- 
protected  anchorage  of  at  least  1  mile  in  length,  150  feet  width,  and  15  feet  depth,  but 
with  an  entrance  bar  allowing  only  9- foot-draught  boats  to  pass  at  low  water.  The 
<^nimerce  is  now  estimated  to  have  then  been  about  $4,000,000  per  year,  carried  by 
•even  steamers,  two  tugs,  and  thirty  ocean  schooners  and  nhips.  No  work  on  the  im- 
)*rovement  was  commenced  until  1884,  for  want  of  funds. 

At  present  the  improvement  is  still  incomplete.  A  narrow  passage  of  at  least  80 
ftaet  width  and  12  feet  depth  has  beeu  cut  through  the  bar.  The  commerce  is  now 
'^imated  at  $5,000,000  i)er  year,  carried  by  nine  steamers,  two  togs,  and  thirty  ocean 
•chooDeni  and  ships. 

The  work  so  far  done  has  had  but  little  effect  on  commerce.  No  efi^ect  can  be  ex- 
ited nnUl  the  improvement  is  completed. 

The  ratee of  freight  and  insurance  are  as  yet  not  affected. 

Tbe  completion  of  this  improvement  will  add  considerably  to  the  commerce  of 
<>orgetown,  and  will  lessen  rates  of  insurance  and  flight.  The  presence  of  this 
jfioer  bar  at  Georgetown  Harlior,  taken  in  connection  with  the  outer  bar  at  Winyaw 
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Bay,  causes  a  delay  of  at  least  two  da^s  to  vessels  entering  and  leaving  Georgetotrn. 
The  removal  of  the  Greorgetown  Bar  will  shorten  this  delay  to  one  day.  Georgetown  is 
the  natural  harbor  and  sea-port  of  18,000  square  miles  of  fertile  lands  belonging  to 
the  Sampiti  Waccamaw,  and  Pee  Dee  River  basinn.  The  development  of  northern 
South  Carolina  requires  that  Georgetown  Harbor  be  given  a  deeper  channel  and  better 
commtjnication  to  these  rivers  and  to  the  ocean. 

The  commerce  of  tbis  harbor  for^the  year  ending  Deoember  30,  lti8G,  is  estimated 
as  follows : 


Articles. 


Cotton bales.. 

Spirits  turpentine barrels.. 

Boainand  tar do  ... 

Rice  (rou;;h) bnabcls.. 

Rice  (cleaned) barrels.. 

Lnmber feet.. 

Shingles namber.. 

General  merohandise 

General  merchandise  (mainly  retam  freights) tons.. 


Quantity.    Amount. 


Total 


31,000  $1,240,000 
27,  000         43*2, 000 


160, 000 

100.  (00 

30,000 

5,000,000 

0,000,000 


60.000 


160,(00 

100.000 

450,000 

75,000 

;io,ooo 

15,000 
1.S0Q.00O 


4,002,000 


M  15. 


IHPBOYEMENT  OF  WINYAW  BAY,   SOUTH  CAROLINA. 

This  bay  is  the  natural  and  only  ocean  entrance  to  Georgetown  Har- 
bor and  to  the  Sampit,  Black,  Great  Pee  Dee,  Waccamaw  rivers  and 
their  tribataries,  with  their  500  miles  of  navigable  river,  18,000  square 
miles  of  drainage  area,  and  present  $5,500,000  of  annual  commerce. 
When  the  existing  Mosquito  Greek  (San tee  Eiver),  (Jongaree,  and 
Wateree  river  Improvements  are  completed,  Winyaw  Bay  will  be- 
come the  entrance  to  the  river  basins  of  one-sixth  of  North  Carolina 
and  one-third  of  South  Carolina,  with  iftbout  900  miles  of  navigable 
river,  34,000  square  miles  of  drainage  area,  and  $12,000,000  of  annual 
commerce. 

This  bay,  prior  to  governmental  improvement  in  1886,  possessed 
only  9  feet  least  depth  of  water  upon  its  bar  entrance ;  but  a  12foot 
channel  the  rest  of  the  way  to  Georgetown.  The  volume  of  water- 
moving  through  the  throat  of  this  bay  at  mid-ebb  daily,  at  an  average 
velocity  of  2.1  feet  per  second,  is  sufficient  to  actually  maintain  at  tbis 
point  a  channel  of  4,000  feet  width  and  21  feet  average  depth ;  so  that 
by  the  proper  expenditure  of  money  there  should  l>e  no  difficulty  ia 
obtaining  a  good  bar  entrance  with  15  to  20  feet  depth  at  low  water. 
The  commerce  of  the  bay  is  estimated  to  have  then  been  from  $5,000,000 
to  $6,000,000  per  year. 

The  original  estimates  of  1885,  as  continued  to  date,  proposed  for 
$2,500,000  to  secure  a  permanent  bar  entrance  of  15  to  20  feet  depth  at 
low  water;  and  the  original  project  of  1885  recommended  an  immediate 
appropriation  of  $300,000  toward  this  work.  The  aggregate  amount 
appropriated  for  this  project  up  to  June  30, 1887,  is  $18,750. 

Two  thousand  five  hundred  and  seventy -five  dollars  and  forty-two 
cents  has  been  spent  in  all  upon  this  improvement  up  to  June  30,  1887  <, 
in  surveys  and  necessary  preparations  for  work.  No  special  increase 
of  commerce  has  been  thereby  obtained,  and  none  is  expected  until 
$300,000  has  been  expended.  The  latest  reliable  commercial  statistics, 
those  for  the  year  ending  December  30, 1886,  are  herewith  appended. 

The  special  work  of  the  year  has  been  as  follows:  Expenditures, 
$2,575.42;  value  of  United  States  plant,  $196. 
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Owing  to  the  difficulty  of  properly  specifying  it  beforehand,  measnr- 
in^  it  afterwards,  such  work  as  was  done  was  allowably  done  by  hired 
labor  and  purchase  of  materials  in  open  market. 

Daring  the  fall  and  winter  a  careful  survey  was  made  of  the  area 
within  which  the  projected  dike  was  to  be  located,  and  a  much  less 
caivful  survey  of  the  neighboring  localities. 

No  further  work  was  done,  because  it  was  not  found  praeticable  at 
present  to  make  any  economical  and  advantageous  expenditure  of  the 
small  sum  of  money  so  far  availiible  for  this  improvement. 

A  careful  insi>ection  of  property  was  made  at  the  end  of  the  year. 

Such  work  as  was  done  has  been  thoroughly  and  vigorously  carried 
on  under  the  immediate  supervision  of  Assistant  Engineer  Beid  Whit- 
ford,  whose  report  is  herewith  appended. 

Recommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  carried  on  in  accord  with  the  original  project  of  1885  by  the 
construction  of  stone  dikes  across  the  sloughs  and  along  the  inner  edges 
of  the  bars  until  a  good  channel  of  at  least  12  feet  depth  is  obtained  at 
one  or  both  of  the  bar  entrances,  at  a  total  expenditure,  if  necessary,  of 
12,700,000 ;  this  amount  to  be  appropriated  in  annual  installments  of 
(300,000  each. 

Various  personal  examinations  of  the  locality  and  its  surroundings 
have  convinced  me  of  the  worthiness  of  this  improvement  (that  of  the 
oatlet  to  the  river  basins  of  two- thirds  of  South  Carolina)  and  the  urgent 
aeed  for  large  appropriations  and  rapid  work.  Smaller  yearly  appro- 
priations will  involve  the  alternate  disorganization  and  reorganization 
^  working  parties,  damage  to  unfinished  work,  deterioration  of  plant, 
atra  superintendence  and  care  of  plant,  etc.,  and  will  increase  the  final 
wst  by  from  $2,000  to  $20,000  per  year. 

The  improvement  once  thoroughly  finished  shonld  remain  compara- 
tively permanent. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be 
carried  on  approximately  as  follows : 

Twenty -five  thousand  dollars  for  five  or  more  small  wing  dams  or  jetties 
to  guard  against  future  wear  of  the  shores  of  North  and  South  Islands 
w  the  flanks  of  the  final  maiu  jetties. 

Two  hundred  and  seventy-five  thousand  dollars  for  the  main  North 
Island  jetty. 

Subsequent  amounts  to  be  spent  only  after  due  consideration  of  the 
TwitB  of  the  work  already  done,  as  specially  explained  in  the  recom- 
neudations  of  the  original  survey  and  project  of  1885. 

This  wftter- way  ia  iu  the  collection  district  of  Gteor<retowD,  S.  C. 

Money  statement. 

iaioiiQt  anprppriated  by  act  approved  Ajogast  5,  1886 |18, 750. 00 

JbIt  1,  1687,  amoant  expended  duriug  fiscal  year,  exclusive 

of  liabilities  oatstaDdins  July  1,  18b6 (2,521.35 

inly  1,  18o7,  outstanding  liabilities 54.07 

2, 575. 42 

Hly  1,  1887,  amount  available 16,174.58 

r Amount  (estimated)  required  for  completion  of  existing  project. .....  2, 481, 250. 00 

I  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

\     1883 300,000.00 

Sabmltted  in  compliance  with  requirements  of  sectious  2  of  river  and 
I    harbor  acts  Pf  1866  and  1867. 
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report  of  mr.  reid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown^  S,  C,  Juns  18,  1887. 

Captain  :  I  have  the  hoDor  to  make  the  folio  wiug  report  of  operations  upon  Winj&w 
Bay  daring  the  fiscal  year  to  date  : 

A  detailed  survey  was  made  at  the  entrance  to  Winyaw  Bay,  covering  an  area  of 
about  6  square  miles  of  water.  Soundings  and  current  velocities  were  tskken'all  over 
this  area,  which  are  shown  on  original  maps  already  forwarded  to  you.  The  object 
of  the  survey  was  to  obtain  necessary  information  in  detail,  which  was  not  in  exist- 
ence, with  the  view  of  the  fature  construction  of  stone  jetties  at  the  entrance  to 
Winyaw  Bay,  the  purpose  of  the  jetties  being  to  deepen  the  bar  between  the  deep 
water  in  the  bay  and  at  sea.  Afterwanls  the  survey  was  extended  up  Winyaw  Bay, 
in  a  rapid  manner,  to  the  mouth  of  the  Sampib  River,  where  the  improvement  of 
Georgetown  Harbor  is  being  carried  on. 

For  use  in  the  surveys  a  life-boat,  28  feet  length  over  all  and  6  feet  beam,  was 
built  at  Smithville,  N.  C.  This  boat  has  air-tight  zinc  tubes,  5  inches  in  diameter,  rnu- 
uing  **  fore  and  afk,^'  on  each  side  under  the  *Hh warts."  Her  efficiency  as  a  life-boat 
was  severlv  tested  in  February  last,  having  been  cau^rht  in  a  cyclone  when  3  mi  lea 
at  sea,  with  a  full  crew  of  8  men  on  board.  Her  behavior  in  the  breakers  was  all  that 
could  be  wished.  Finding  it  impossible  to  get  to  the  windward  with  five  oars,  she 
was  " scudded "  for  North  Santee  Foint ;  while  on  this  route  she  passed  through  2  miles 
of  breakers,  only  shipping  about  one  barrel  of  water.  The  party  all  landed  safely  oa 
Santee  Point,  and  the  boat  was  then  hauled  up  without  damage.  In  this  same  cyclone 
several  boats  belonging  to  outside  parties  were  swamped  and  a  vessel  dismasted  iu 
the  entrance  to  Winyaw  Bay.  Two  of  their  men  were  drowned  from  one  of  the  boats. 
I  believe  oar  whole  party  would  have  been  lost  had  they  been  in  any  other  row-boat 
in  this  Ticinity. 

A  temporary  boat  house  was  built  for  the  storage  of  boats  belonging  to  this  work^. 
the  house  being  paid  for  by  all  the  works  under  this  office  owning  I'ow-boats. 

There  has  been  no  other  work  done. 

GOMMXBCB. 

I  would  respectfully  refer  you  to  a  communication  from  Mr.  W.  D.  Morgan  to  my- 
self, dated  January  3, 1887,  concerning  this  subject.  For  the  past  year  there  can  be 
obtained  no  more  reliable  information  regarding  the  commerce  of  Winyaw  Bay  thaa 
that  given  by  Mr.  Morf^an.  A  copy  of  his  communication,  in  print,  is  hereto  attached* 
I  fully  concur  in  the  views  as  expressed  by  Mr.  Morgan.  • 
Very  respectfully,  your  obedient  servant, 

Ebid  Whitford, 
Assistant  Engineer, 
Capt.  W.  H.  BiXBY, 

Corps  of  EngineerSf  U.  8,  A, 


COMMBRCIAL  STATISTICS. 

This  bay  is  the  ocean  entrance  to  Georgetown  Harbor,  South  Carolina. 

No  work  has  yet  been  done  except  a  survey  to  see  if  there  is  any  way  of  advan- 
tageously expending  the  inadequate  funds  now  on  hand.  The  present  commerce  of 
this  bay  is  that  of  the  Waccemaw,  Pee  Dee,  Black,  and  Sampit  rivers  and  George- 
town Harbor,  a  commerce  of  already  $7,000,000  per  year,  carried  by  200  ocean  vessels 
and  2  steamers,  making  bi-weekly  trips  to  Charleston.  At  the  ocean  bar  there  is  nt 
present  only  9  feet  depth  at  ordinary  low  water.  Otherwise,  navigation  is  practicable 
for  boats  of  12  feet  draught.  At  present,  however,  vessels  drawing  no  more  than  lU 
to  12  ieet  are  frequently  detained  for  several  days  awaiting  a  flush  high  water  ta 
take  them  over  the  bar;  and  however  great  the  distress  in  which  a  vessel  may  be 
while  outside  the  harbor,  no  tug  drawing  over  7  or  8  feet  can  go  to  her  assistance 
during  low  water. 

Already  Winyaw  Bay  is  the  outlet  to  $7,000,000  of  annual  commerce  of  the  Sampit^ 
Black,  Pee  Dee,  and  Waccemaw  rivers.  More  than  this,  it  is  now  connected  by  a 
7- mile  canal,to  the  Santee  River,  so  that  it  will  soon  be  the  shortest  and  most  acces- 
sible outlet *to  $5,000,000  of  annual  commerce  which  will  come  down  the  Conga* 
ree,  Wateree,  and  Santee  rivers  as  soon  as  the  railroad  bridges  over  these  rivers  are 
properly  furnished  with  draw-spans.  These  river  basins  at  present  raise  over  400,000 
bales  ($16,000,000)  of  cotton  per  year.  rSee  1880  Census  Reports. )  These  ri vera  are 
now  navigable  over  800  miles  by  steamers  and  over  1,00 )  miles  by  pole-boats.  The 
amount  of  water  now  flowing  in  and  out  of  Winyaw  Bay  at  midtide  is  about  220,000 
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abic  feet  per  minate,  snfficieDt  to  keep  open  a  passage-way  of  4,000  feet  width  and 
a  feet  average  depth  if  provided  with  proper  traininji;- walls  or  dikes.  All  opinions 
if  the  Governmont  engineers  in  charge  of  this  work  so  far  are  to  the  effect  that  the 
bris  n-ell  worthy  of  improvement,  and  that  it  can  be  easily  improved  provided  the 
veessary  fnnds  are  voted  in  adequately  large  annaal  appropriations.  An  immediate 
iff^ropriatioD  of  $800,000,  properly  spent,  would  undoubtedly  develop  at  once  an 
idditional  commerce  of  |8,000,000  \¥sr  year,  • 

FdU  statistics  as  to  the  commerce  have  been  sought  unsaccessfally,  but  those  at- 
riinable  give  approximate  estimates  for  the  year  ending  30th  December,  1886,  as 
ibilowd : 


Articles. 


^on A. bales. 

^rtts  taTpentine barrels. 

aniDUid  tar do  .. 

^K«(rousb)    t bushels. 

liee  (cleao) barrols . 

feet. 


xiagles number. 

ucawal  merchandiae  (maiidy  return  Aroights) tons. 


Total 


Number. 

Amoant. 

40,000 

$1, 600,  OOO 

85,000 

aco  000 

210,000 

210,0(*0 

200.000 

203,000 

45.000 

075.000 

12, 000, 000 

180,000 

13,000,000 

65,000 

70,000 

3, 500, 000 

G,  090,  OOi) 


M  i6. 


IMPROVEMENT  OP  8ANTEE  RIVEE,  SOUTH  CAROLINA. 

(For  Bpecial  history  of  past  work,  see  page  1036,  Annoal  Eeport  for 

The  Saotee  Biver,  formed  by  the  Congaree  and  Wateree  rivers,  and 
mptjTing  into  the  Atlantic  Ocean  jnst  soath  of  Wlnyaw  Bay,  has  from 
ie  sea  to  its  headquarters  in  the  mountains  a  total  length  of  about  500 
Biles,  and  a  drainage  area  of  15,414  square  miles.  It  was  formerly  nav- 
•fated  by  4-foot  draught  boats  from  the  sea  up  to  Columbia  on  the  Oon- 
fiffee  and  Camden  on  the  Wateree. 

In  1880,  the  date  of  the  commencement  of  governmental  improvement, 
:be  navigation  was  considerably  obstructed  and  blocked  at  all  stages 
^  water  by  sunken  logs,  snags,  and  floating  timber.  Its  bar  entrance 
i^as  narrow,  crooked,  and  shifting,  with  only  about  4  feet  depth  of  wd- 
*'er  at  low  tide,  and  so  situated  as  to  be  .very  difficult  and  expensive  to 
JDprove.  Four  steamers  and  a  few  small  vessels  were  then  running 
apon  iiortions  of  the  river.  Its  commerce  is  estimated  to  have  then 
been  about  $600,000,  and  to  now  be  al>out  $1,400,000,  of  trattS)>orted 
^oods  per  year. 

The  oiiginal  recommended  project  of  1880  proposed  for  $104,000  to 
provide  the  river  with  a  good  outlet  through  Mosquito  Creek  to  Win- 
jAw  Bay,  by  deepening  and  straightening  this  creek  to  50  feet  width 
«)d  7  feet  depth,  at  an  expense  of  $74,000;  and  to  secure  a  safe  and  uu- 
'4>s»tracted  7  foot  navigation  in  theriver  itself  from  its  mouth  154  miles 
Qpward  to  Wright's  Bluff;  and  thence  a  similar  5foot  navigation  30 
ailes  further  to  its  bead  in  the  Congaree  and  Wateree  rivers  at  an  ex- 
ftuse  of  $ck),000.  This  estimate  was  based  upon  a  ha^t^'  and  inexpeu- 
iive  survey,  which  supposed  very  easy  and  cheap  dredging  and  no  need 
of  reTetment  at  Mosquito  Creek,  and  comparatively  few  obstructions 
ia  Saiitee  Biver.  Subsequent  work  and  examinations  develoi)eil  nu- 
neroos  cypress  stumps  and  much  hard  sand  to  be  removed,  and  much 
revetment  to  be  put  in  at  Mosquito  Creek,  and  showed  the  river  ob- 
estimated  for  were  far  below  the  number  i)er  mile  actually 
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taken  out  from  the  similar  neighboring  rivers.  In  both  cases  the  esti- 
mates should  have  been  more  than  doubled  to  agree  with  facts  later  de- 
veloped. A  personal  inspection  of  the  entire  river  and  work  (made  as 
soou  as  possible  after  assuming  charge  in  1884)  revealed  these  facts  and 
at  the  same  time  showed  the  importance  and  worthiness  of  the  improve- 
ment. Besides  the  insufficient  first  estimates,  I  find  that  inadequate 
appropriations  and  their  consequences  (the  alternate  disorganizatiou 
and  reorganization  of  working  parties,  damage  to  unfinished  work,  ex- 
tra superintendence,  deterioration  of  plant,  etc.)  have  added  considera- 
bly to  the  cost  of  the  work.  For  all  these  reasons,  the  estimates  for  the 
final  cost  of  the  improvement^were  raised  in  1886  to  $346,500. 

The  appropriation  of  1881  provided  only  for  work  upon  the  outlet  of 
the  river  through  Mosquito  Creek  to  Winy  aw  Bay,  and  the  smallness 
of  the  appropriation  led  to  the  temporary  adoption  of  a  modified  project 
(that  of  1881),  which,  as  continued  to  date,  proposed  for  $43,000  to  secure 
to  the  river  a  straightened  canalized  outlet  through  Mosquito  Greek,  7 
miles  long,  30  feet  wide,  and  6  feet  deep  at  mean  low  water,  and  to  con- 
struct one  draw-bridge  over  this  creek.  For  the  same  reasons  as  above 
explained,  this  estimate  was  raised  in  1886  to  $144,000  (with  $5,000  ad- 
ditional for  a  tide-lock  as  required  by  Congress). 

The  aggregate  amount  appropriated  upon  this  project  up  to  June  30, 
1887,  is  $75,750.  - 

Sixty-nine  thousand  nine  hundred  and  ninety-nine  dollars  have  been 
spent  in  all  upon  this  improvement  up  to  June  30, 1887,  in  opening  a 
passage  at  least  30  feet  wide  and  5  feet  deep  at  high  water  from  Mosquito 
Creek  to  Winyaw  Bay ;  in  making  necessary  surveys  of  the  whole  im- 
provement, and  in  building  a  draw-bridge  over  the  creek  (in  accordance 
with  the  provisions  of  the  cession  of  right  of  way  for  the  canal).*  No 
great  improvement  of  commerce  has  yet  been  produced,  nor  was  any  to 
be  expected  therefrom  until  the  canal  should  be  finally  completed.  The 
latest  reliable  commercial  statistics,  those  for  the  year  ending  December 
30,  1886,  are  herewith  appended. 

The  special  work  of  the  year  is  as  follows  :  Expenditures,  $14,652.63 ; 
value  of  United  States  phmt,  $405.  No  dredging  was  done  between 
November,  1885,  and  October,  1887,  for  want  of  funds. 

The  amount  of  funds  available  at  the  commencement  of  the  fiscal 
year  was  too  small  for  economical  work,  but  improvement  was  so  much, 
needed  that  small  immediate  aotual  results  were  regarded  as  more  valu- 
able than  larger  but  delayed  possible  ones. 

As  soon  as  new  appropriations  became  available,  the  dredging  was 
contracted  for  (with  Mr.  Eitteiihouse  Moore,  December  8, 1886),  to  be 
completed  before  May,  1887  j  but  owing  to  its  variable  features  and  the 
diflftculty  of  properly  specifying  it  beforehand  and  inspecting  it  after- 
wards,  other  work  was  allowably  done  by  hired  labor  and  the  purchase 
of  materials  in  open  market. 

Between  January  25  and  March  24, 1887,  9,923  cubic  yards  of  sand, 
mud,  and  roots,  and  106.05  cubic  yards  of  stumps,  were  removed  from 
the  canal  in  such  a  manner  as  to  clear  out  all  caved  obstructions^ 
to  open  it  everywhere  to  30  feet  top  width  and  5  feet  depth  at  low 
water,  and  to  widen  and  deepen  it  to  30  feet  bottom  width  and  6  feet 
depth  over  1,790  feet  length.  The  creek  entrances  are  at  present  nar* 
row,  crooked,  and  shallow,  so  that  when  the  canal  was  opened  in  No- 
vember it  will  allow  only  rafts  and  boats  of  75  feet  length,  18  feet  width, 
3  feet  draught  at  low  water,  to  pass  entirely  through  Winyaw  Bay  to 
the  Santee  Eiver.  The  route  is  now  in  such  condition  that  a  steamer 
of  5  feet  draught  ha«  lately,  without  diflftculty,  at  high  water,  towed  et 
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tighter  of  18  feet  width  through  the  canal  from  Winyaw  Bay  to  the 
Saotee  and  back. 

Dariug  the  year  a  certain  amoant  of  work  was  done  in  draining  and 
4ikiDg  ibe  ground  on  the  ocean  side  of  the  canal :  Ist,  to  solidify  and 
leeare  the  stability  of  the  canal  embankment ;  2d,  to  prevent  as  far  as 
possible  salt  water  from  washing  over  from  the  ocean  into  the  canal, 
iioiD  which  it  might  pass  to  the  neighboring  rice  fields,  thus  making 
tbe  Government  canal  a  source  of  injury  to  the  rice  interests ;  and  3d,  to 
«fford  means  for  running  off  as  rapidly  as  possible  any  ocean  water  that 
iaight  reach  the  canal  or  adjacent  ground  during  high  or  storm  tides. 
The  first  object  was  songht  by  the  use  of  small  drains  3  feet  wide  on 
V9^  2  feet  deep,  and  2  feet  wide  in  the  bottom,  placed  along  the  foot  ot 
aQ  embankments  and  about  100  feet  in  rear  of  their  crests.  zVbout  3,156 
enbic  yards  of  mud  were  removed  from  12,625  linear  feet  of  such  drains. 
The  second  object  was  sought  by  the  construction  of  a  catch- sand  fence, 
Ak>ng  and  about  200  feet  in  rear  of  the  crest  of  the  ocean  beach,  to  aid 
A  raising  the  height  of  the  beach  against  high  tides;  and  also  by  the 
instruction  of  a  dike  across  Lagoon  Creek  which  drained  the  lagoons 
into  the  canal.  About  2  miles  of  fence,  3  feet  high,  was  constructed  in 
place,  and  has  so  far  given  good  results,  having  caused  the  beach  to 
nse  from  1.5  to  3  feet  along  its  entire  length  during  the  past  year.  La- 
zoon  Creek  was  successfully  barred  by  a  clay  and  sand  filled  coffer-dam 
like  of  110  feet  length,  20  feet  width  on  top,  45  feet  wide  at  bottom, 
ad  rising  to  about  4  feet  above  high-water  level.  The  third  object  was 
loaght  by  the  construction  or  a  large  drain,  16  feet  wide  at  top,  12  feet 
Tide  at  bottom,  and  2.5  to  3  feet  deep  from  Lagoon  Greek,  through  the 
.igooiis  and  into  Little  Minim  Greek  which  drains  direct  into  the  Sau- 
te Biver  over  a  mile  below  Mosquito  Gre^k.  Seven  thousand  nine 
Bondred  linear  feet  of  this  drain  was  constructed  by  the  removal  of 
s,672  cubic  yards  of  mud.  Between  the  lagoons  and  Little  Minim  Greek 
aiis  drain  passes  through  a  wooden  culvert  (rice-field  trunk)  provided 
rith  automatic  doors  opening  at  ebb  tide  to  drain  the  lagoons  and 
^iug  during  flood  tide  to  keep  out  the  rising  water.  These  construc- 
tions, built  according  to  the  estimates  and  recommendations  of  the  An- 
mal  Report  for  last  year,  have  so  far  given  most  satisfactory  results. 

A  miuor  survey  of  South  Island,  the  canal,  and  the  intervening  ground 
md  work,  was  made  during  the  year  with  a  view  of  obtaining  a  map 
-aitable  for  properly  recording  and  ordering  work. 

A  series  of  inspections  and  special  examinations  were  commenced  in 
December,  1885,  while  the  canal  was  open,  in  order  to  determine  whether 
\he  opeDing  of  the  canal  had  damaged  or  would  damage  the  rice  inter- 
<iit8  of  the  neighborhood  by  the  introduction  of  salt  or  impure  water. 
A  fall  report  of  the  result  of  these  examinations  was  rendered  on 
Febraarj  25,  1886  (since  published  in  House  Ex.  Doc.  No.  114,  Forty- 
•inth  Ck>ogress,  first  session).  From  March  26,  1886,  the  commence- 
aaent  of  the  rice-planting  season,  up  to  June  30,  1887,  inspections  of 
tbe  canal  have  been  very  frequently  made,  and  numerous  samples 
of  water  at  various  points  have  been  collected  and  bottled.  These  iu- 
ipections  commenced  while  the  canal  was  open  and  continued  after  the 
anal  was  closed,  and  they  have  been  supplemented  by  severiEil  special 
mspections,  some  made  by  a  rice  planter  of  long  experience,  some  by 
tjie  assistant  engineer,  some  by  myself,  one  of  the  latter  having  ex- 
tended over  the  whole  length  of  the  canal  at  a  moment  when  all  condi- 
tioos  were  most  unfavorable  to  the  pureness  of  the  water  in  the  canal, 
lad  on  a  day  and  even  hour  when  special  complaints  were  being  made, 
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the  drainage  of  the  adjacent  rice  lands.  It  proves  farther,  that  whenever  a  low  stage 
of  water  exists  in  the  Santee  and  its  tribntaries,  as  was  the  case  last  fall,  the  Santee 
is  liable  to  be  salt  at  its  month,  and  consequently  Mosquito  Creek  will  also  be  salt, 
being  supplied  by  the  tides  from  Santee  River,  and  situated  only  3  miles  from  the  San- 
tee mouth,  which  opens  immediately  into  the  ocean. 

PROTECTION*  AGAINST  OCEAN  WATER. 

Active  operations  in  the  field  were  resumed  in  October,  1886. 

A  section  of  the  South  Island  Beach  for  2  miles  had  become  so  much  reduced  iu 
height  by  the  action  of  gales  and  the  sand  being  swept  off  by  high  winds  into  the 
ocean,  that  every  flush  high  water  at  sea  crossed  the  sand  beach,  filling  the  neigh- 
boring marsh  lands  and  lagoons  with  salt  water.  The  United  States  Canal  being  iu 
close  proximity  to  the  lagoons,  and  connected  directly  therewith  by  Lagoon  Creek,  it 
was  possible  that,  under  existing  circumstances,  this  salt  water  might  at  times  be 
drawn  fVom  the  lagoons  by  the  Unit'ed  States  Canal  and  discharged  into  the  Santee 
end  of  Mosquito  Creek,  to  the  damage  of  the  rice  under  cultivation  in  the  vicinity. 

The  following  precautionary  measures  were  taken  by  the  United  States  to  prevent 
any  such  damage  actually  occurring : 

Catch-sand  fenoe, — A  fence  of  this  kind  was  built  along  this  2  miles  of  low  beach  on 
South  Island,  with  wings  8  feet  long  projecting  at  right  angles  to  the  general  line  of 
the  fence  and  at  intervals  of  50  rnnuing  feet.  The  whole  fence  is  built  in  panels- 
from  8  to  16  feet  long,  so  that  it  might  be  raised  whenever  the  drifting  sands  caught' 
by  the  fence  reached  within  a  foot  of  the  top.  The  top  of  the  fence  is  3  to  4  feet 
above  the  ground,  and  is  constructed  of  4  by  4  posts  and  inch  boards,  the  boards  be- 
ing nailed  on  the  posts  1^  inches  apart.  Suificient  length  of  post  is  left  below  the  bot- 
tom plank,  so  that  when  placed  in  the  ground  with  the  bottom  plank  one-half  cov- 
ered the  whole  fence  shall  have  sufficient  strength  to  stand  erect  and  resist  the  force 
of  ordinary  winds.  This  work  has  been  once  or  twice  damaged  by  the  large  quantities 
of  water  being  brought  over  the  beach  in  strong  gales  before  the  fence  in  some  places 
had  caught  sufficient  sand  to  dam  the  water  back.  AU  the  breaks  in  the  fence  have 
been  repaired  and  its  entire  length  raised  since  its  original  construction.  Its  actiou 
generally  has  been  satisfactory,  and  it  is  believed  that  in  a  short  time  it  will  rebuild 
the  beach  to  a  considerable  height. 

Viking, — It  next  became  necessary  to  guard  against  the  ocean  water  which  might 
cross  the  beach,  in  case  the  sand  dunes  formed  by  the  fence  were  at  any  time  brokeit 
through,  and  to  prevent  any  of  it  entering  the  United  States  Canal. 

This  was  accomplished  by  diking  ofiT  Lagoon  Creek  at  the  Old  Causeway,  about 
300  feet  east  of  the  Uoitod*^  States  Canal.  The  Old  Causeway  was  built  probably 
twenty*five  years  ago,  and  consists  of  a  bank  probably  20  feet  wide  at  the  base,  with 
its  top  probably  3  feet  above  the  high- water  level,  connecting  two  tongues  of  high 
land — the  one  reaching  from  Sonth  Island  woods,  and  the  other  from  Miller's,  formerly 
Ford's,  barn-yard.  It  is  now  covered  with  a  growth  of  small  trees  and  tongh  grass 
roots  over  its  entire  length. 

The  dike  is  about  70  feet  long  in  the  water  and  40  feet  on  land.  It  is  built  of  par- 
allel rows  of  guide  piles  12  by  12  inches  and  10  feet  apart ;  to  these  are  bolted  12  by 
12  inch  mud  and  cap  sills;  2-iuch  plank  sheet-piles  are  driven  down  in  the  bottom  of 
the  creek  against  the  inside  faces  of  these  sills. 

The  width  of  the  dike  is  20  feet,  and  has  iron  rods  1  inch  in  diameter  passing  eu- 
tirely  through  it  from  side  to  side,  which  are  screwed  up  tightly.  The  space  betweea 
the  rows  of  sheet-piles  is  solidly  packed  to  the  top  with  mud  and  clay,  and  the  same 
material  is  banked  against  the  outside  of  the  sheet-piles,  forming  a  slope  of  about  1^ 
feet  to  1  foot  from  the  bottom  of  the  creek  to  the  high-water  line.  This  makes  the 
total  width  of  the  bottom  of  the  dike  about  45  feet.  Its  extreme  height  is  abont  4 
feet  above  the  highest  water  level.  All  the  material  used  in  its  constrnctton  is  of 
the  best  quality,  and  all  the  wood  work  was  treated  to  a  coat  of  wood  creosote  oil. 
About  1,^0  cubic  yards  of  miidrand  clay  were  used  as  backing  and  filling.  The  work. 
is  thoroughly  and  strongly  done,  and  it  is  believed  the  dike  is  a  permanency. 

Drainage  ditoheft. — It  next  became  necessary  to  dispose  of  the  surplus  water  which 
might  come  across  the  beach  and  collect  in  large  quantities  against  the  dike,  and 
which  would  not  disappear  quickly  enough  by  natural  evaporation.  With  this  in 
view  surveys  were  made  and  levels  run  from  the  lagoons  to  Little  Minim  Creek,  a 
stream  which  enters  the  Santee  River  about  6,000  feet  east  of  the  mouth  of  Mosquito 
Creek.  The  result  of  the  surveys  proved  that  the  surplus  water  might  be  easily  dis- 
posed of  by  a  drainage  ditch  being  cut  from  the  large  lagoon  to  Minim  Creek,  a  dis- 
tance of  about  7,900  feet. 

A  ditch  12  feet  wide  on  bottom  and  16  on  top  and  from  2^  to  3  feet  deep,  was  began 
iu  November  last  (ltj8(3),and  completed  in  February,  1887,  there  having  beem removed 
from  it  a  total  of  9.G72  cubic  yards  of  mud.  An  old  choked-up  ditch  on  the  south 
side  of  Ford*s  Avenue,  running  iu  the  direction  we  wished  to  locate  our  drainge  ditch. 
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lis  taken  advatage  of,  and  oar  line  carried  along  it.  Tbe  length  of  this  old  ditch  la 
iKloded  in  the  7,900  feet  given  as  the  total  length ;  and  the  cubic  varda  remoyed,  in 
dearing  out  the  old  ditch  to  required  dimensions,  are  inclnded  in  the  9,672. 

Tbe  excavated  material  from  the  drainage  ditches  was  thrown  on  both  sides.  All 
that  south  of  Ford's  Avenue  was  scattered  over  the  ground  and  leveled  off.  North 
•f  this  avenue  that  which  was  thrown  on  the  east  side  was  leveled,  but  with  that 
thrown  on  the  west  aide  a  bank  was  dressed  up  12  feet  from  the  edge  of  the  ditch 
iboat  6  feet  on  base,  4  feet  on  top,  and  about  4  feet  in  height.  '  This  bank  extends 
|n>in  the  avenue  to  the  large  lagoon,  being  continuous,  except  a  break  at  the  middle 
if!00Q. '  The  total  length  of  dressed  bank  is  about  4,200  feet. 

To  prevent  the  flood  tide  from  S;intee  River  backing  up  into  the  lagoons  a  drainage 
tniok  (or  culvert),  such  as  used  in  irrigating  rice  lauds,  only  larger,  was  bedded  under 
Ford's  Avenue,  this  being  the  highest  land  on  the  line,  and,  apparently  to  me,  the 
proper  place  for  its  location.  The  trunk  is  30  feet  long,  12  feet  wide,  and  2^  feet  deep 
.aid  to  be  the  largest  single  trunk  ever  built  in  the  county),  and  is  fitted  with  auto- 
utio  acting  doors,  so  that  it  drains  from  the  lagoons  on  the  ebb  tide  and  closes  out 
'•be  San  tee  water  on  the  flood. 

Along  the  United  States  Canal  and  the  above-mentioned  ditch  embankments  small 
i'liaage  ditches,  which  are  generally  3  feet  wide  on  top  and  2  feet  wide  on  bottom 
ad  al^ut  2  feet  deep,  were  excavated.  These  ditches  lead  into  the  lagoons  at  the 
^r]>e  drainage-ditch  embankment*^,  and  into  an  old  canal  running  into  Little  Minim 
?reek,  and  also  at  the  other  end  into  Lagoon  Creek  at  the  United  States  Canal  em- 
vikiuent.  Both  ends  of  this  ditch  are  provided  with  6-foot  wide  trunks,  to  prevent 
'bo flood  tide  from  entering.  The  object  of  these  ditches  is  to. prevent  the  wat^r 
bm  puddling  along  the  emoankment«  and  keeping  them  in  a  moist  condition.  That 
lie  along  the  drainage-ditch  embankment  was  entirely  completed,  but  that  along 
'be  United  States  Canal  embankment  only  partially,  the  work  having  been  stopped 
«  Jone  4, 1S(<7,  because  of  the  low  state  of  the  funds,  leaving  a  piece  of  this  aitch 
Kar  the  middle  excavated  only  to  a  depth  of  about  1  foot.  This  discrepancy  in 
i^th  being  near  the  middle  or  apex  of  the  grade,  the  ditch  does  very  good  drainage 
vorka»it  is.  and  can  wait  without  harm  till  further  money  is  appropriated  for  this 
*ork  before  its  final  completion.  Total  length  of  these  small  ditches  completed, 
^t&SS  running  feet,  and  total  number  of  cubic  yards  removed  are  3,156. 

Tbe  action  of  the  whole  drainage  system  is  most  satisfactory,  and  is  highly  spoken 
'^bj  all  the  citizens  fn  the  vicinity,  even  by  those  who  have  heretofore  opposed  the 
l4M|uito  Creek  Canal  improvement. 

^DGIXO  UNDER  THE  APPROVED  PROJECT  OF  WIDENING,  DEEPENING,  AND 
STRAIGHTENING  THE  8ANTEB  RIVER'S  OUTLET  INTO  WINTAW  BAT  VIA  MOSQUITO 
CREEK. 

The  contract  for  this  work  was  awarded  to  Rittenhouse  Moore.  The  dredge  began 
operations  ou  January  25, 16S7,  and  stopped  on  March  24  following,  the  amount  of 
^Dey  which  was  set  aside  for  this  particular  portion  of  the  work  having  been  ex- 
Uaoted.  The  dredge  during  this  time  widened  and  deepened  the  existing  canal  on 
*4tom  to  30  feet  and  depth  of  water  to  6  feet  for  t40  running  feet  at  Lagoon  Creek 
Booth  of  tlie  canal :  she  then  proceeded  to  the  Santee  end  of  tbe  canal.  Recom- 
^Dced  dredging  there.  The  angle  the  canal  makes  by  its  intersection  with  Mosquito 
'Tcek  waa  rounded  off,  and  from  there  the  canal  was  widened  and  deepened,  as  above, 
fcr  a  distance  of  1,050  feet.  This  section  of  the  line  being  full  of  cypress  stumps,  work 
*t8  very  expensive.  While  passing  through  the  canal  the  dredge  removed  all  the 
'd  caveH,  and  put  the  canal  in  very  good  condition  for  navigation.  Tbe  most  stumpy 
Mftion  of  the  ground  was  worked  over,  so  that  further  dredging  will  be  comparar 
Uvely  free  from  them.  ' 

The  dredge  removed  a  total  of  9,922.7  cubic  yards  roots,  mud,  and  sand,  and  106.5 
^bic  yarda  of  stumps. 

Since  the  dredge  ceased,  several  boats  have  gone  through  from  Winyaw  Bay  to 
^ntee  River.  A  steamer  drawing  5  feet,  and  towing  a  lighter  18  feet  wide,  passed  to 
ttd  from  Santee  without  difficulty. 

RECOMMENDATIONS  FOR  NEXT  SEASON'S  WORK. 

It  ia  respectfully  recommended  that  work  be  done  preferably :  First,  in  deepening 
^  widening  Mooquito  Creek  where  needed,  and  completing  the  small  drainage  ditch 
viii«h  was  left  unfinished,  if  it  be  found  that  it  does  not  afford  suflicient  drainage  in 
^  present  condition ;  afterwards  widen,  deepen,  and  extend  the  existing  canal ;  then 
QHDpkte  the  other  cut-offs  included  in  the  approved  project. 

SURVEYS. 

Aa  inexpensive  stadia  survey  was  made,  fh)m  Santee,  month  of  Mosquito  Creek,  to 
^  aioond  North  Santee. Point  and^up  Minim  Creek,  thence  with  the  drainage  ditcher 
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to  United  States  Canal,  thence  with  United  States  Canal  to  its  intersection  with  Mos> 
quito  Creek.    The  map  which  is  respectfully  sent  herewith  shows  the  work  completed 
during  the  year,  and  that  left  to  be  done  on  the  drainage  ditches,  and  the  existing 
canal. 
All  work  finally  ceased  on  June  16,  1887. 

COMMERCE. 

It  is  carried  on  bji  two  steamers  to  Charleston,  of  about  300  tons  each,  and  many 
small  sailing  vessels,  pole  flats,  and  rafts.  You  are  respectfully  referred  to  the  com- 
mercial statistics  for  this  river  for  the  calendar  year  of  1886,  which  was  forwarded  to 
you  in  January  last.  No  more  reliable  information  than  that  can  be  obtained  repaid- 
iog  this  subject,  for  fiscal  year  of  1836-W.  It  is  expected  that  this  amount  will  at 
once  be  larj^ely  increased  by  opening  the  Wateree  and  Congaree  rivers  to  uninter- 
rupted navigation,  and  by  completing  the  passage,  via  Mosquito  Creek,  between 
Wiuyaw  Bay  and  San  tee  River. 

Steps  are  now  being  taken  to  construct  a  saw-mill  at  the  Wiuyaw  month  of  Mos- 
quito Creek,  for  the  purpose  of  sawing  the  cj'press  timber  which  will  come  from 
Upper  Santee,  through  the  United  States  Canal.  Parties  are  at  present  engaged  in 
getting  cypress  timber  to  be  made  into  shingles  for  Mr.  W.  C.  Lloyd,  who  oiKsrates 
a  shingle  mill  here.  lu  this  way  can  be  seen  the  benefit  of  the  money  expended  by 
the  United  States  in  this  improvement  to  the  citizens  of  South  Carolina,  and  to  the 
community  at  large. 

Mr.  S.  F.  Burbauk,  inspector  of  this  work,  has  my  thanks  for  the  cheerful  and 
efficient  performance  of  his  duties. 

Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 

Capt.  W.  H.  BiXBY,  Asmiant  Engineer. 

Corps  of  Engineers^  U.  S,  A. 


COMMERCIAL  STATISTICS. 

When  work  was  commenced  in  1880  the  river  was  navigable  fof  6-foot  draught  boats 
at  high  water  154  miles  up  to  Wright's  Blu£f,  but  the  bar  entrance  to  the  river  was 
narrow,  crooked,. shifting,  and  carried  only  4  feet  of  water  at  low  water.  This  bar 
entrance  can  not  be  improved  except  at  great  cost.  The  commerce  is  estimated  to 
have  then  been  about  $600,000  per  year  carried  by  four  steamers  and  a  few  small 
ocean  schooners. 

At  present  the  navigation  of  the  river  is  the  same,  all  the  money  having  been  spent 
(as  directed  by  Congress)  npon  making  an  outlet  tor  the  river  to  Winyaw  Bay  by 
means  of  a  canal  7  miles  long,  30  feet  wide,  and  6  feet  deep  at  low  water.  This  canal 
and  its  ereek  entrances  are  at  present  only  improved  so  far  as  to  allow  the  passage  of 
boats  20  feet  wide  and  of  3  feet  draught.  No  marked  increase  of  commerce  is  ex- 
pected until  this  work  is  finibiied.  The  present  commerce  is  estimated  at  about 
-^1,400,000  per  year. 

The  Santee  River  is  itself  the  ontlet  to  the  commerce  of  the  Congaree  and  Wateree 
rivers,  which  (as  soon  as  draw-spans  are  placed  in  the  South  Carolina  Railroad  bridges) 
will  hand  over  to  it  a  commerce  estimated  at  about  ^3,300,000  per  year.  Adding  to 
this  its  own  commerce  of  1^1,400,000  per  year,  wo  find  that  it  must  bo  prepared  within 
two  or  three  years  to  carry  a  commerce  of  nearly  85,000,000  por  year.  This  commerce 
demands  a  short  and  safe  6-foot  draught  outlet  to  the  ocean,  and  the  shortest  and  safest 
is  by  canal  to  Winyaw  Bay.  It  is. very  important,  therefore,  that  this  caual  be  com- 
pleted as  soon  as  possible,  and  larger  annual  appropriatious  arc  necessary  therefor. 

Full  statistics  as  to  the  commerce  could  not  be  obtained  from  the  steam-boat  com- 
})anies;  but  those  attainable  give  approximate  estinuitcs  for  the  year  ending  De- 
cember 30,  1886,  as  follows : 


Arldclee. 


Cotton balea. 

Spirits  turpentino barreU. 

Ilosln  and  tar do... 

Rice busLels. 

Shinslea Dnmbcr . 

Lam Ber  feet . 

•General  merchandise  (mainly  retnrn  freights) tons. 

Total 


Number. 

Amount. 

12,000 

$480,000 

10,  U(0 

IGO.  000 

6U,000 

eo.ouo 

200, 000 

200, 000 

2. 000. 000 

10,0<O 

3. 000. 000 

30.000 

10,000 

500,000 

1,440,000 
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M17. 
IMPKOVEMENT  OF  WATEREE  EIVEE.  SOUTH  CAROLINA. 

(For  special  histoiy  of  past  work,  s^  page  1057,  Annual  Beport  for 

The  Wateree  Biver,  which  unites  with  the  Gongaree  to  form  the  San- 
le.  has  (including  its  upper  portion,  called  theCatawbaJ  a  total  length 
i  about  310  miles,  and  a  drainage  area  of  5,642  square  miles.  This 
3ver,  prior  to  governmental  improvement  in  1882,  had  a  low-water 
ippth  of  &om  3  to  4  feet  from  its  mouth  in  the  Santee  upward  68  miles 
3  Camden,  its  practical  limit  of  steam  navigation.  From  its  mouth 
fwaid  14  miles  the  river  was  completely  blocked  at  all  stages  of 
nxier  by  sunken  logs  and  stumps  and  by  floating  obstructions ',  thence 
'A  miles  to  Camden  navigation  was  possible,  but  dangerous  except 
kmg  high  water.    Its  commerce  was  then  almost  nothing. 

Die  original  project  of  1881-'82,  as  continued  to  date,  proposed  for 
&i,00O  to  secure  a  safe  and  unobstructed  4-foot  navigation  over  this 
atire  distance  at  all  stages  of  water.  Inadequate  yearly  appropriations 
■d  their  consequences  (the  alternate  disorganization  and  reorganiza- 
iBD  of  working  parties,  damage  to  unfinished  work,  extra  superintend- 
ftee,  and  deterioration  of  plant)  have  added  considerably  to  the  cost 
^the  work.  For  these  reasons  the  estimates  for  the  final  cost  of  the 
York  were  raised  in  1885  to  $58,000,  and  now  (1887)  to  $60,000.  The  ag- 
segate  amount  appropriated  for  this  project  up  to  June  30, 1887,  is 
ai,500. 

Thirty-two  thousand  seven  hundred  and  eighty-two  dollars  and  ten 
*iit4  have  been  spent  in  all  upon  this  improvement  up  to  Jane  30, 
su^  giving  a  thoroughly  cleared  4-foot  navigation  at  all  stages  of  water 
am  the  month  of  the  river  11  miles  upward,  and  thence  a  fairly  well 
kared  4-foot  navigation  over  the  rest  of  the  river  57  miles  to  Camden, 
aeouseqaenceof  tiiis  improvement  a  steam-boat  line  would  have  been 
xnna'bently  established  upon  the  whole  length  of  the  river  had  it  not 
km  prevented  by  the  obstructions  ofi'ered  by  two  railroad  bridges, 
^wld  these  obstructions  be  removed,  a  river  commerce  of  $1,000,000  of 
lansported  goods  per  year  would  be  at  once  developed.  A  personal 
inpection  of  the  river  over  its  entire  length  (made  as  soon  as  possible 
ter  assuming  charge  in  1884)  revealed  these  facts,  and  moreover 
%w>k1  me  the  agricultural  richness  of  the  river  basin,  its  urgent  need 
^  water  transportation  facilities,  and  the  worthiness  of  the  improve- 
lent.  The  latest  reliable  commercial  statistics  (those  for  the  year  end- 
ig  30tb  December,  1886)  are  herewith  appendea. 

The  extent  of  this  obstruction  is  shown  by  the  following  extract  from 
fecial  report^  dated  December  18, 1886 : 

Eight  miles  above  its  moath  in  the  Santee,  this  river  is  crossed  b^  the  Camden 
tioch  of  the  South  Carolina  Railroad,  on  a  wooden  through  bridge  without  a  draw- 
foB,  the  bottom  of  the  bridge  being  15.3  feet  above  low  water,  The  use  of  this 
VHlge  without  a  draw  has  been  specially  authorized,  as  far  as  copcems  the.  State  of 
*mui  Carolina,  by  State  acts  passed  in  1853  and  1858. 

Thirteen  milee  above  its  mouth  the  river  is  also  crossed  by  the  Wilmington,  Co- 
^bia  and  Augusta  Railroad  on  a  wooden  deck  bridge  without  a  draw-span,  the  bot- 
^  of  the  bridge  being  about  17  feet  above  low  water. 

The  present  improvement  will  probably  be  finished  next  year  sufficiently  to  allow 
€a  tolerably  clear  4-foot  navigation  to  steamers  *  *  *  over  the  whole  river  from 
^Boath  up  to  Camden.  The  current  of  this  river  is  swift  and  strong,  especially 
teiag  high- water  stages.  Both  bridges  have  already  proved  serious  obstructions  to 
•AeairNl  navigation. 

8872  KNa  87 CO 
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I  therefore  recommend  that  the  owners  of  both  these  bridges  be  required  to  insert 
suitable  draw-spans  in  their  bridges ;  that  the  spans  be  at  least  60  feet  wide  in  the 
clear ;  that  the  opening  be  placed  with  reference  to  deep  water  and  the  convenience 
of  navigation ;  that  the  openings  be  provided  with  strong  and  suitable  fenders  on  both 
ends  of  the  span,  extending,  say,  150  feet  above  and  tiO  feet  below  the  bridge,  and  that 
these  fenders  shonld  rise  above  ordinary  high  water  to  within  about  a  foot  of  the 
draw-span's  lower  chord. 

I  would  now  modify  the  above  recommendations  so  as  to  allow  the 
Wilmington,  Columbia  and  Augusta  Bailroad  (if  it  so  chooses)  to  dis- 
pense with  a  draw  by  raising  its  channel-span  21  feet,  which  can  be 
readily  done  by  converting  its  present  deck-bridge  into  a  through-bridge. 
This  modification  will  place  the  bottom  of  the  bridge  38  feet  above  low 
water. 

The  special  work  of  the  year  has  been  as  follows:  Expenditures, 
$4,816.47 ;  value  of  United  States  plant,  $1,849.  One  hired  steam-hoister 
was  used  during  a  portion  of  the  year. 

Owing  to  its  variable  features,  and  the  difficulty  of  properly  specify- 
ing it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

1^0  work  was  done  on  this  river  from  April,  1885,  to  October,  1886, 
for  want  of  funds.  Work  was  resumed  as  soon  as  possible  after  new 
appropriations  were  available.  Between  November,  1886,  and  January, 
1887,  and  from  the  entire  length  of  the  river  up  to  Camden,  142  large 
logs,  63  stumps,  12  cords  small  snags,  5  old  bridge  pil^s  were  removed 
from  the  river  channel ;  and  375  trees  and  38.5  cords  of  brush  (from 
9,450  linear  feet  of  bank)  were  removed  from  the  river  bank,  so  as  to 
fairly  clear  the  river  over  its  entire  length  to  160  feet  width  and  4  feet 
depth  at  low  water.  Further  work  was  stopped  on  this  river  to  allow 
the  hoister  to  work  on  the  neighboring  Congaree  River,  where  improve- 
ment was  more  needed.  During  the  year  it  became  evident  that  it 
would  be  more  economical  and  advantageous  for  the  United  States  to 
own  a  hoister  raither  than  to  hire  one,  and  during  April,  May,  and  June 
a  steamer  hoister  was  built  for  the  combined  use  of  this  river  and  the 
Congaree. 

A  water-gauge  record  was  kept  during  the  working  season. 

A  careful  inspection  of  property  was  made  at  the  end  of  the  year. 

The  general  charge  of  the  work  has  been  under  the  immediate  super- 
vision of  Assistant  Engineer  Reid  Whitford,  whose  report  is  herewith 
appended. 

Recommendations  for  future  work  are  as  follows : 

That  this  improvement  be  completed  in  accordance  with  the  present 
approved  and  adopted  project,  so  as  to  secure  a  thoroughly  cleared 
4-foot  navigation  over  the  entire  river  at  all  stages  of  water,  at  a  total 
expense  of  $24,500  in  addition  to  the  funds  available  June  30, 1887 ;  this 
amount  to  be  appropriated  in  one  sum  during  the  next  year.  Smaller 
yearly  appropriations  will  increase  the  cost  of  the  work  by  from  $1,000 
to  $4,000  per  appropriation. 

It  is  further  strongly  recommended  that  the  South  Carolina  Railroad 
be  required  to  put  a  draw-span  in  its  low  through  bridge  ax^ross  the 
river,  and  that  the  Wilmington,  Columbia  and  Augusta  Railroad  be  re- 
quired to  either  insert  a  draw-span  or  to  raise  its  present  channel-span 
21  feet. 

Further  improvement,  so  as  to  extend  the  navigation  above  Camden 
Or  to  deepen  that  below  Camden,  is  not  recommended. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 
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This  improveinent,  as  regards  cost  and  order  of  work,  should  be  ear- 
ned on  approximately  as  follows : 

Hie  entire  length  of  the  river  should  be  examined  and  improved  nni- 
iimly  each  year. 

During  the  low- water  stage  the  most  troublesome  sunken  logs  and 
aags  should  be  removed  from  the  channel. 

Daring  the  high-water  stage  the  most  troublesome  leaning  trees 
MA  be  cut  down  and  pulled  back  from  the  banks,  as  also  such  trees 
ccaving  banks  as  appear  liable  to  fall  into  the  river  during  the  follow- 
5?  year. 

Ibis  river  is  in  the  coUection  district  of  Georgetown,  S.  C. 

Money  statement. 

4t1,1896,  amount  available I $34.37 

^oant  appropriated  by  aot  approved  August  5,  1886 7,500. 00 

7,534.37 
%  1, 1837,  amount  expended  during  fiscal  year,  exclusive  of 

abilitieeoutstanding  July  1,1886 $4,039.47 

*!l,  1887,  outstanding  liabilities 777.00 

4,816.47 

%1, 188T,  amount  available »...      2,717.90 

IsMont  (estimated)  required  for  completion  of  existing  project 24, 500. 00 

UKHmt  that  can  be  profitably  expend  ed  in  fiscal  year  ending  June  30, 1889    24, 500. 00 
tbmitted  in  compliance  with  requirements  of  sections  2-  of  river  and 
barber  acts  of  1866  and  1867. 


report  of  mr.  rkid  whritord,  assistant  rngineer. 

Unitkd  States  Engineer  Office, 

Georgetoton,  8,  C,  June  20, 1887. 

amain  :  I  have  the  honor  to  make  the  following  report  of  operations  upon  this 
^  during  the  fiscal  year  to  date : 

^agreement,  Mr.  H.  S.  Cordes  furnished  a  self-propelliug  steam  holster,  with 
^  work  was  begun  at  the  mouth  of  the  river  on  the  1st  day  of  November,  1886. 
'Mentions  were  temporarily  suspended  by  this  hoister  on  January  31,  1887,  in 
^  that  she  might  be  put  on  the  Congaree  Kiver  for  work  there. 
String  this  time,  from  November  1,  ISHS,  to  January  31,  1887,  the  river  was  worked 
^fnmi  its  mouth  to  Camden  and  return,  progress  being  occasionally  retarded  by 
•6  water. 
Hie  following  obstructions  were  removed : 

^  the  channel  (roughly  clearing  it  to  150  feet  width  and  4  feet  deep  more  or  less  at 
«»  water) : 

Urge  logs *— .- 1V2 

Stamps 63 

Cords  of  snags 12.1 

.  Piles  from  the  old  bridge  near  Camden 5 

^  the  river  banks : 

Overhanging  and  other  trees,  which  would  soon  fall  in  the  river. 375 

CoTds  brush 38, 


5 


HoimiDgfeet  of  bank  cleared 9,450 

^^Q  the  hoister  was  withdrawn  the  river  was  in  a  fair  condition  for  navigation. 
^  is  still  much  left  to  be  done  on  this  river  before  the  channel  and  banks  can  he 
^tobe  thoroughly  cleared.  The  banks  ture  caving  badly  in  manyplaces.  Especially 
**ork  needed  for  the  first  7  miles  above  the  moutu  of  the  river,  and  for  3  miles  after 
^nsg  the  Wilmington,  Columbia,  and  Augusta  Railroad  Bridge,  going  up-stream. 
/'Van  deemed  more  economical  and  advantageous  for  the  Government  to  continno 
*  improvement  and  that  on  the  Cpngaree  Kiver  by  owning  the  machinery  require< I 
^^  purpose.     For  this  reason  the  steamer  if.  W.  Qnnj  was  purchased  from  R.  H. 
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EellehaD,  of  Georgetown  County,  and  tborouffhly  overhauled,  repaired,  and  sapplied 
with  hoisting  engines  and  gear  bj  Thomas  W.  Daggett,- of  Conway,  S.  C. ,  under  agree^ 
ment.  By  these  means  she  was  converted  into  a  very  substantial  and  serviceable 
self-propelling  hoister.  This  boat  is  an  entire  success,  and  for  this  much  credit  is  du< 
Mr.  Daegett,  under  whose  personal  supervision  she  was  built  from  his  own  plans. 

It  is  intended  to  resume  woric  upon  Wateree  River  during  the  coming  autumn  witi 
this  machine. 

KECOMMENDATIONS. 

It  is  respectfully  recommended  that  operations  be  continued  in  the  same  manner  a 
heretofore  on  this  river,  namely,  work  up  and  down,  over  the  whole  length  of  th 
river  included  within  the  approved  project,  removing  first  such  obstructions  from  th 
channel  which  seem  to  bo  most  in  the  way  of  navigation  during  the  low  stages  o 
water.  When  the  water  is  too  high  to  carry  on  this  character  of  work  to  advantage 
then  to  cut  from  the  banks  overhanging  and  other  trees  which  would  soon  fall  in  an< 
form  new  obstrnctions.  The  work  to  be  continned  in  this  way  till  a  channel  of  d€ 
sired  width  and  depth  shall  have  been  thoroughly  cleared. 

COMMERCE. 

As  yet  there  is  no  established  commerce  on  the  river,  the  railroad  bridges,  whic 
are  without  draw  openings,  preventing  anything  of  that  kind.  Several  attempts  hav 
been  made  to  run  steamers  on  this  river  to  Charleston,  but  after  meeting  with  man 
perplexing  delays  at  the  bridges,  and  the  railroad  companies  persistently  refusing  t 
supply  their  bridges  with  the  necessary  draw  openings,  the  enterprise  was  abandone< 
The  people  all  along  the  Wateree  express  themselves  as  being  very  anxious  for  stean 
boat  navigation  on  the  river. 

Some  of  the  people  in  Richland  County  are  compelled  to  cross  the  river,  which 
without  bridges  for  vehicles  in  this  vicinity,  with  their  freight's  to  get  to  the  railroa 
which  runs  to  Camden,  or  else  haul  30  miles  to  other  railroads. 

Steamboats  on  the  Wateree  would  give  them  communication  with  Charleston  an 
Georgetown,  with  less  hauling  in  wagons  than  they  now  have  to  do  to  get  to  ac 
railroad. 

If  the  river  could  be  freely  navigated  there  would,  no  doubt,  at  once  be  an  annu 
commerce  thereon  worth  at  least  |1,000,000. 

I  respectfully  send  herewith  drawings  of  both  bridges  over  the  Wateree  Rive 
They  were  made  by  Mr.  William  H.  Johnstone,  time-keeper,  from  his  own  measur 
ments.  He  has  my  thanks  for  the  faithful  and  cheerful  performance  of  his  dutl 
while  time-keeper  of  the  work. 

Very  respectfaUy,  your  obedient  servant, 

Reid  Whitfobd, 
AssiHant  Engineer. 

Capt.  W.  H.  BrsBY, 

Corps  of  Engineers,  U,  S,  A, 


COMMERCIAL  STATISTICS. 

When  work  commenced  in  1882  navigation  was  impracticable,  and  there  was  cc 
sequently  no  river  commerce. 

At  present  there  is  no  navigation,  simply  and  solely  becauee  the  South  Caroli 
Railroad  refuses  to  put  a  draw  in  its  low  continuous  bridge. 

Nothing  but  the  railroad  bridges  of  the  South  Carolina  Railroad,  and  Wilmingtc 
Columbia  and  Augusta  Railroad  prevent  light-draught  steamera  from  running  all  i 
year  from  Camden  to  the  sea-ports  of  Georgetown  and  Charleston.  The  obstmotic 
offered  by  these  bridges  to  transportation  is  a  serious  obstruction  tiO  the  developmc 
of  the  neighboring  country,  and  large  portions  of  the  fertile  lands  of  Kershaw  a 
Richmond  counties  west  of  the  river  are  thus  deprived  of  the  proper  transportati 
facilities  to  which  they  are  justly  entitled. 

The'  Wateree  flows  through  a  rich  country,  and  there  is  every  reason  to  believe  tl 
the  removal  of  the  bridge  obstructions  will  be  rapidly  followed  by  the  establishnii 
of  a  river  commerce  of  from  $500,000  to  $1*,000,000  i)er  year,  and  by  the  rapid  de vel 
ment  of  the  country  ai^acent  to  the  river,  a  development  which  will  quickly  reimbu 
the  railroads  for  au^  expense  to  which  they  might  be  subjected  in  the  necessary  m 
ifications  of  their  bridges. 
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The  estimated  commerce  of  the  first  few  years  after  tbe  removal  of  the  roil  road 
bndgee  is  as  follows : 


Artlclea. 


bales. 

barrels. 

turpentine do... 

A bnsheis. 


iber.  shingles,  etc 

Saam  frei^btB T tons. 


Total 


Amonnt. 


$400. 000 
5  (.000 
60, 000 
6 '.500 
5f).000 
500.  COO 

1, 12G,  500 


M  x8. 


IMPROVEMENT  OF  CONGAEEE  RIVER,  SOUTH  CAROLE^A. 

The  CJongaree  Eiver,  formed  by  the  Broad  and  Saluda  rivers,  and 
iself  aniting  with  the  Wateree  to  form  the  Santee,  has  (from  the  head- 
waters of  its  tributaries  in  the  mountains  down  to  its  mouth  in  the 
Smtee)  a  total  length  of  about  250  miles  and  a  total  drainage  area  of 
ibont  8,312  square  miles.  The  name  Congaree  applies  properly  to  the 
/O  miles  from  the  Santee  upward  to  the  coniluence  of  the  Broad  and 
Sahida  just  above  Columbia,  8.  C.  This  part  of  the  river,  prior  to  gov- 
frnmeiital  improvement  in  1886,  had  a  low-water  depth  of  from  3  to  4 
feet  from  its  mouth  48  miles  upward  to  the  railroad  bridge  at  Columbia, 
ind  thence  a  1-foot  low-water  depth  2miles  further  to  its  head,  the  navi- 
fation  of  the  lower  47  miles  from  the  mouth  upward  to  Granby  being 
Mocked  at  all  stages  of  water  mainly  by  the  South  Carolina  Kailroad 
tridge  (without  a  draw),  and  secondarily  by  sunken  logs,  snags,  over- 
^ging  trees,  and  the  navigation  of  the  upper  3  miles  above  Granby 
being  prevented  by  its  swift  current  and  numerouc  rock  ledges  and 
bowlders.    Its  commerce  was  therefore  nothing. 

The  original  project  of  1885  proposed  for  at  lea«t  $30,000  to  secure  a 
thoroughly  cleared  4-foot  navigation  below  Granby  at  all  stages  of 
Tater,  and  estimated  at  $24,500  (not  recommended  for  improvement  at 
that  time)  the  cost  of  a  cleared  100-foot  channel  through  the  shoals  above 
Granby.  Xow  that  the  river  has  been  roughly  cleared  over  its  entire 
length  below  Granby,  and  that  there  is  no  longer  anything  but  the  rock 
obstractions  opposite  Columbia  to  prevent  the  commerce  of  the  Broad 
and  Saluda  rivers  from  going  down  the  Congaree  Elver  to  its  mouth, 
the  upper  i)ortion  of  the  river  appears  to  me  worthy  of  immediate  im- 
provement by  the  General  Government.  A  personal  inspection  of  the 
kMsality,  lately  made  by  me,  confirms  these  opinions.  For  these  rea- 
eons,  the  original  estimates  of  $54,500  are  now  recommended  in  full  to 
.iiecare  a  thoroughly  cleared  channel  of  100  feet  width  and  4  feet  depth 
at  low  water  below  Granby  and  of  natural  depth  above  Granby.  The 
aggregate  amount  appropriated  for  this  project  up  to  June  30,  1887,  is 
$7,500. 

Four  thousand  eight  hundred,  ninety  dollars  and  eighty-one  cents 
has  been  spent  in  all  upon  this  improvement  up  to  June  30, 1887,  giving 
a  fairly  well  cleared  3-foot  navigation  at  low  water  over  the  entire  river 
below 'Oranby.  In  consequence  of  this  improvement  a  steam-bo^itline 
vould  have  been  at  once  and  permanently  established  over  the  whole 
length  thus  cleared  had  it  not  been  prevented  by  the  obstruction  offered 
bjrooe  railroad  bridge.  Could  this  obstruction  be  removed  a  river 
eommeroe  of  about  $2,000,000  would  undoubtedly  be  at  once  developed. 
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Several  personal  inspections  of  the  locality  have  shown  me  the  agri> 
cnltnral  and  commercial  wealth  of  the  neighborhood,  the  urgent  need 
of  water  communication,  and  the  worthiness  of  the  improvement.  The 
latest  reliable  commercial  statistics,  those  of  the  year  ending  December 
SO^  188G,  are  herewith  appended. 

The  extent  of  this  obstraction  is  shown  by  the  following  extract  from 
special  report,  dated  December  18, 1886 : 

Five  miles  above  its  mouth  this  river  is  crossed  by  the  South  Carolina  Railroad, 
on  a  deck-bridge  without  a  draw  (and  with  a  clear  height  of  not  more  than  about  25 
feet  above  low  water). 

The  current  of  this  river  at  this  point  is  swift  and  strong,  especially  at  high  stages 
of  water.  I  therefore  recommend  that  the  bridge-owners  be  required  to'iusert  a  suit- 
able draw-span  in  this  bridge,  that  the  span  be  at  least  60  feet  wide  in  the  clear,  that 
the  opening  be  ])rovided  with  strong  and  suitable  fenders  on  both  ends  of  this  span, 
extending,  say,  75  feet  above  and  below  the  bridge,  and  rising  above  high  water  to 
within  about  a  foot  of  the  draw-span's  bottom  chord. 

The  special  work  of  the  year  has  been  as  follows : 

Expenditures,  $4,890.81 .  Value  of  United  States  plant,  1 1,786.  One 
hired  steam^hoister  was  used  during  a  portion  of  the  year. 

Owing  to  its  variable  features,  and  to  the  difficulty  of  properly  speci* 
fying  it  beforehand,  and  inspecting  and  measuring  it  afterwards,  the 
work  wBiS  allowably  done  by  hired  labor  and  the  purchase  of  materials 
in  open  market. 

Work  was  commenced  as  soon  as  practicable  after  appropriations 
became  available.  Between  January  and  April,  and  from  the  entire 
length  of  river  up  to  Granby,  178  large  logs,  140  stumps,  and  4.5  cords 
of  small  snags  were  removed  from  the  river-channel,  and  314  trees  and 
7.5  cords  of  brush  (from  12,800  linear  feet  of  bank),  were  removed  from 
the  river  bank,  so  as  to  fairly  clear  the  river  over  its  entire  length  to  3 
feet  depth  at  low  water.  At  about  this  time  it  became  evident  that  it 
would  be  more  economical  and  advantageous  to  the  United  States  to 
own  a  hoister  rather  than  to  hire  one,  and  so  further  work  of  snagging 
was  temporarily  discontinued,  and  during  May  and  June  a  steamer- 
hoister  was  built  for  the  combined  use  of  this  river  and  the  Wateree. 

A  water-gauge  record  was  kept  during  the  working  season. 

A  careful  inspection  of  property  was  made  during  the  year. 

The  general  charge  of  this  work  has  been  carried  on  thoroughly  and 
vigorously  under  the  immediate  supervision  of  Assistant  Engineer  Beid 
Whitford,  whose  report  is  herewith  appended. 

Becommendations  for  future  work  are  as  follows :  That  the  improve- 
ment be  completed  in  accordance  with  the  original  estimates  of  1885, 
so  as  to  secure  a  thoroughly  cleared  channel  of  100  feet  width  and  4  feet 
depth  at  low  water  below  Granby,  and  of  natural  depth  above  Granby 
3  miles  to  the  head  of  the  river,  at  a  total  expense  of  $47,000,  in  addition 
to  the  funds  available  June  30, 1887,  this  amount  to  be  appropriated 
at  once  in  a  single  sum.  Smaller  appropriations  will  involve  the  alter- 
nate disorganization  and  reorganization  of  working  parties,  damage  to 
unfinished  work,  deterioration  of  plant,  extra  superintendence  and  care 
of  property,  etc.,  and  will  increase  the  cost  of  the  work  by  from  $2,000 
to  $6,000  per  year.  It  is  further  strongly  recommended  that  the  South 
Carolina  Kailroad  be  required  to  put  a  suitable  draw  into  its  present 
continuous  low  through  bridge  across  the  lower  portion  of  the  river. 
Further  improvement  so  as  to  deepen  the  river  below  Columbia  or  to 
gip^e  other  transportation  facilities  opposite  Columbia  are  not  recom- 
mended at  present. 

After  this  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 
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TLis  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows: 

Tlie  entire  length  of  the  river  below  Granby  should  be  examined  and 
improved  uniformly  each  year  by  snagging  the  channel  thoroughly  dur- 
is^  low-water  stages,  and  clearing  the  banks  thoroughly  during  high- 
niev  stages,  removing  especially  such  trees  on  caving  banks  and  else- 
There  as  appear  liable  to  fall  into  the  river  during  the  following  year. 

The  river  above  Granby  should  be  opened  as  soon  as  possible,  first 
to 60  feet  width  everywhere,  and  subsequently  to  full  width  along  a  line 
of  cbannel  determined  only  after  a  careful  survey  of  the  river  levels, 
^opes,  and  natural  channels. 

This  river  is  in  the  collection  district  of  Georgetown,  S.  C. 

Money  statement 

Amonnt  appropriated  by  act  approved  Angust  5,  1886 $7, 500. 00 

Joly  1, 18(57,  amonnt  expended  during  fiscal  year,  exolnsive  of 

liabilities  ontetanding  Jnly  l;  1886 $3,899.85 

Jn.'y  1, 1887,  ontstanding  liabilities 990. 96 

4, 890. 81 

%1,  18W,  amonnt  available 2,609.19 

'Amonnt  (estimated)  reqnired  for  completion  of  existing  project 47, 000. 00 

,  Amount  that  can  be  protitably  expended  in  fiscal  year  ending  J  nne  30, 1889    47, 000. 00 
Sobmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
V   harbor  acts  of  1866  and  1867. 


report  op  mr.  reid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown  J  S.  C,  June  20,  1887. 

('aptain  :  I  have  the  honor  to  make  the  following  report  of  operations  npon  this 
^provement  for  fiscal  year  to  date : 

By  agreement,  H.  S.  Cordes  furnished  a  self-propelling  steam  bolster  (the  same  one 
'wlon  the  Wateree  River),  witti  which  work  wasbegnn  at  the  month  of  the  river  on 
-bniary  3,  1887,  and  continued  till  April  25  last,  having  then  terminated  the  agree- 
••nt  with  Mr.  Cordes.  During  this  time  the  bolster  worked  over  the  river  to  **  Old 
ranby  **  Landing,  near  Colnmbia,  8.  C,  to  which  point  the  improvement  is  limited, 
•^<1  return.  The  progress  of  the  work  was  occasionally  retarded  by  high  water.  The 
■  llowing  obstructions  were  removed : 

From  th^  channel :  178  large  logs,  140  stumps,  4.5  cords  snags ;  roughly  clearing  it 
*  a  width  of  150  feet  and  depth  of  4  feet,  more  or  less,  at  low  water. 
The  river  banks  were  roughly  cleared  as  follows :  314  overhanging  and  other  trees, 
wh  would  Boon  fall  in  the  river ;    7.5  cords  brush,  etc.,  and  12,800  running  feet  of 
tnk  cleared.  »        »  »  6 

^'ben  (n)eratlon8  ceased  the  river  was  then  in  a  fair  condition  for  navigation. 
Mr.  H.  8.  Cordes,  superintendent  of  the  South  Carolina  Steamboat  Company,  was 
J  board  the  hoister  when  she  went  from  near  the  mouth  of  the  creek  to  "  Old  Gran- 
.y  He,  in  a  letter  written  to  me,  after  the  trip  was  made,  said  that  **  the  water  was 
*roo{  above  low  water,  and,  with  the  exception  of  a  few  logis  here  and  there,  the  river 
'^•easily  navigable."  However,  there  is  still  left  much  to  be  done  before  the  channel 
>£d  banisg  can  be  declared  ikoroutfhly  cleared  of  obstructions.  The  banks  are  badly 
^^ng  at  many  points,  which  will  soon  cause  the  heavy  growing  timber  to  fall  and 
*S^u  choke  up  the  channel,  unless  cut  away.  There  are  many  lo^s  and  snags,  too, 
-  the  river  which  need  to  be  removed.  The  points  requiring  more  immediate  atten- 
^  are  between  5  and  10  miles  and  25  and  35  miles  above  the  month  of  the  river, 
^t  present,  the  most  formidable  obstruction  to  navigation  is  the  South  Carolina  Rail- 
^  bridge,  situated  about  5  miles  above  the  mouth  of  the  river,  which  is  without 
•draw  or  opening. 

U  was  conaidered  more  economical  and  advantageous  for  the  Qovernment  to  con- 
*^  this  improvement,  and  that  on  the  Wateree  River,  by  owning  the  machinery 
y\nnd  for  the  purpose.  For  this  reason,  the  steamer  M.  W,  Gary  was  purchased 
^  R.  H.  Kelleban,  of  Georgetown  County,  and  was  thoroughly  overhauled,  repaired, 
|*^iQi»plied  with  hoiating  engines  and  gear  by  Thomus  W.  Daggett,  of  Conway,  S. 
"iiadfir  agreement.    By  these  means  she  was  converted  into  a  very  anbatantial  and 
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serviceable  self-propelliDg  hoistor.    This  boat  is  an  entire  success,  and  for  this  mv.ch 
ci*edit  is  dne  Mr.  Daggett,  under  whose  personal  supervision  she  was  built  £rom  his 
own  plans. 
It  IS  intended  to  resume  work  upon  the  Congaree  in  next  month  with  this  machine. 

RBCOliMENDATIONS. 

It  is  respectfully  recommended  that  operations  be  continued  on  this  river,  as  here- 
tofore, viz,  work  up  and  down  over  the  whole  length  of  the  river  included  within 
the  approved  project,  removing  such  obstructions  from  the  channel  which  seem  to  be 
most  in  the  way  of  navigation  during  the  low  stages  of  water.  When  the  water  is  too 
high  for  this  character  of  work  to  be  carried  on  to  advantage,  then  to  cut  from  the 
banks.overhanging  and  other  trees  which  would  soon  fall  in  and  form  new  obstruc- 
tions. The  work  to  be  continued  in  this  way  till  a  channel  of  desired  width  and 
depth  shall  have  been  thoroughly  cleared. 

COMMERCE. 

At  present  there  is  no  commerce  on  this  river,  this  being  the  case  because  of  the 
persistent  refusal  of  the  South  Carolina  Railroad  Company  to  supply  their  bridge  with 
the  proper  draw  opening  to  allow  the  free  and  uninterrupted  passage  of  steamers. 
Within  the  past  two  months  the  South  Carolina  Steam-boat  Company  h  ave  attempted  to 
run  their  steamers  between  "  Old  Granby  "  Landing  and  Charleston,  being  encouraged 
to  do  so  by  the  offer  of  ireight  along  the  river  in  sufficient  quantities  to  pay  them  well. 
They  actually  brought  down  between  500  and  1,000  barrels  of  naval  stores  (the  first 
freight  carried  over  this  river  by  steamers  since  the  year  1845),  but  now  they  have 
abandoned  the  scheme,  owing  to  the  delays  their  boats  are  subject  to  at  the  railroad 
bridge. 

The  people  along  the  river  and  in  Columbia  are  particularly  desirous  of  establish- 
ing navigation  on  the  river,  and  they  are  taking  active  measures  to  cause  the  railroad 
company  t«  open  the  bridge.  I  am  informed  that  the  South  Carolina  Steamboat  Com- 
pany have  entered  salt  against  the  South  Carolina  Railroad  Company  for  damages 
caused  by  the  delay  of  their  boats  at  the  bridge.  The  Columbia  people,  and  especially 
Col.  S.  A.  Pearce,  president  of  the  Columbia  Board  of  Trade,  one  of  the  most  public- 
spirited  and  enterprising  of  Columbia's  citizens,  have  from  the  beginning,  and  do  now, 
manifest  a  marked  interest  in  the  improvement  of  the  Congaree  River  by  the  United 
States  Government. 

If  the  river  could  be  freely  navigated  ther^  would  doubtless  at  once  be  an  annual 
commerce  worth  at  least  $500,000. 

My  thanks  are  due  to  Mr.  William  H.  Johnstone,  time-keeper  of  this  work,  for  the 
faithful  performance  of  his  duties. 

Very  respectfully,  your  obedient  servant, 

•  Reid  Whitford, 

Assistant  Engineer. 

Capt.  W.  H.  BiXBY, 

Corps  of  EngineerSy  U.  S.  A. 


COMMERCIAI.  STATISTICS. 

When  work  commenced  in  1885  there  was  no  navigation  at  all  on  the  river,  and 
consequently  no  commerce. 

At  present  there  is  no  navigation,  and  none  can  be  expected  until  the  South  Caro- 
lina  Railroad  puts  a  draw-span  into  its  present  continuous  bridge  across  the  river 
near  its  mouth. 

As  soon  as  money  was  voted  for  the  improvement  of  the  river  the  railroads  of  the 
neighborhood  were  reported  to  have  put  on  more  trains,  reduced  their  rates,  and 
extended  their  facilities  for  storing  and  handling  goods. 

This  improvement  is  greatly  needed  and  will  be  of  great  benefit  to  a  large  portion 
of  South  Carolina,  and  especially  the  country  at  the  head  of  the  river  about  Colum- 
bia. Columbia  is  reported  for  the  year  ending  December  30, 1886,  to  have  commerce 
of— 


Articles. 


Cotton baloB.. 

Kaval  Atores barrels.. 

General  merchandise tons.. 

Total 


Quantity. 


60,000 

25,000 

450,000 


AmouQ't. 


*f2.00O,O0O 
25,000 
3, 300.  OOO 

5^825,000 
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The  opening  of  the  river  will  canoe  the  country  adjacent  to  the  neighboring  rivers 
tA  bring  to  Colambia  large  quantities  of  lumber,  cotton  (14,000.000  more),  grain, 
rnnite,  naviU  stores,  for  water  transportation  to  the  sea-ports  of  Georgetown  and 
tWleston ;  and  the  return  freights  (coal,  iron,  provisions,  fertilizers)  ^ill  add 
probably  $2,000,000  to  its  commerce. 

The  prospective  commerce  of  the  river  proper  the  first  few  years  is  estimated  as 
ioQows: 


Articles. 


■*«ttoii .>. « bales. 

XATsliitorc* bsrreU. 

IrCain  freif^hta tODS. 


Total 


Qnaatitj. 


25,000 

85,000 

160,000 


Amoant. 


$1,000,000 

36,000 

1, 200, 000 


2,235,000 


This  $2,000,000  river  commerce  is  now  completelv  prevented  by  the  South  Carolina 
Sailroad,  whose  bridge,  without  a  draw,  will  not  allow  the  passage  of  steamers. 


M  19. 

KEMOYIKG  SUNKEN  VESSELS  OBSTRUCTING  OR  ENDANGERING  NAVIGA- 
TION. 

1.  Ship  Clio  and  steamer  North  Heath  in  Cape  Fear  River ^  North  Caro- 
\ina. — On  February  16, 1886,  the  Board  of  Gbmmissioners  of  Navigation 
tfid  Pilotage  of  Wilmington,  IS.  C,  made  formal  complaint  that  there 
Tere  two  wrecks  in  the  river  below  Wilmington  which  were  within  or 
•Q  the  edge  of  the  channel  and  endangered  or  obstructed  navigation. 

Examination  elicited  the  following  information : 

The  British  brig  Clio  was  built  at  Prince  Edward  Island  in  1861.  She 
Tas  a  wooden  vessel  of  105  feet  in  length,  25  feet  beam,  and  12  feet  depth. 
This  vessel  was  loaded  at  Wilimington  about  the  year  1871,  and  was 
rrecked  on  the  Bip  of  Oak  Island  Channel,  at  the  mouth  of  the  river, 
19  miles  below  Wilmington.  After  the  cargo  was  taken  out  she  drifted 
bock  into  the  river,  burnt  to  the  water's  edge,  and  sunk  at  a  point  about 
x  half  mile  above  the  Price's  Greek  light-house  and  toward  the  western 
side  of  Snow's  Marsh  Channel.  In  February,  1885,  the  wreck  lay  in 
from  11  to  13  feet  depth  of  water.  Portions  of  the  wreck  rose  to  within 
4  feet  of  the  water-surface  and  other  portions  descended  to  20  feet  be- 
low the  water-surface. 

The  side- wheel  steamer  North  Heath  was  a  blockade  runner  during 
the  late  war.  At  or  about  the  time  of  the  capture  of  Fort  Fisher,  in 
1865,  she  was  taken  by  the  Confederate  authorities  and  sunk  in  the 
main  channel  of  the  river,  near  the  head  of  Clark's  Island,  about  3  miles 
helow  Wilmington,  as  an  obstruction  to  navigation.  She  was  an  iron 
side- wheel  light-draught  steamer  of  from  200  to  250  feet  in  length.  Her 
ipper  works  were  above  the  water-surface  for  several  years,  and  then 
certain  parties,  by  the  use  of  explosives,  removed  as  much  of  the  wreck 
as  was  profitable  to  them  and  left  the  remainder.  In  February,  1885,  the 
▼reck  lay  in  from  17  to  20  feet  depth  of  water.  Portions  of  this  wreck 
rose  to  within  7  feet  of  the  surface  and  other  portions  descended  to  23 
feet  below  the  water-surface. 

The  natural  bottom  in  both  places  was  mud,  with  accumulations  of 
sand  and  mad  around  the  wrecks. 
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There  was  supposed  to  be  iiothinji:  about  either  wreck  of  any  special 
value  or  specially  worth  savinj^. 

In  accordance  with  the  provisions  of  section  4  of  the  act  of  June  14, 
1880,  thirty  days'  notice  was  given  to  all  persons  interested  in  these 
wrecks ;  and  in  default  of  the  appearance  of  any  such  persons,  the  re- 
moval of  these  wrecks  was  duly  advertised.  Proposals  were  opened 
June  7, 1886,  and  a  contract  with  the  lowest  bidder,  the  American  Dredg- 
ing Company,  was  approved  on  June  23,  thej'^  agreeing  for  $7,500  to  com- 
pletely remove  the  wrecks  within  four  months  from  the  signing  of  the 
contracts. 

Work  was  commenced  by  the  contractor  on  July  14,  and  completed 
satisfactorily  in  September,  1886.  The  cost,  of  the  removal  of  both 
wrecks,  including  office  expenses,  advertising,  inspection,  etc.,  was 
$7,852.08  5  all  expended  in  the  fiscal  year  ending  June  30, 1887.  The 
reclaimed  wreckage  was  afterwards  sold  at  public  auction  October  23, 
1886,  for  $656.15,  and  the  receipts  returned  to  the  Pnited  States  Treas- 
ury. 

The  provisions  of  section  4  of  the  act  of  June  14,  1880,  require  that 
in  all  such  cases  of  the  removal  of  such  wrecks  '*  all  property  therein 
when  so  removed  shall,  after  reasonable  notice  of  the  time  and  place  of 
sale,  be  sold  to  the  highest  bidder  or  bi(lders  for  cash,  and  the  proceeds 
of  such  sale  shall  be  deposited  in  the  Treasury  of  the  United  States  to 
the  credit  of  a  fund  for  the  removal  of  such  obstructions  to  navigation, 
under  the  direction  of  the  Secretary  of  War."  In  this  particular  case 
the  wreckage  did  not  sell  for  the  amount  of  money  that  its  removal  cost 
the  contractor.  Under  such  circumstances,  the  contractor  was  obliged 
to  do  a  large  amount  of  otherwise  unnecessary  labor  in  landing  this 
])roperty,  and  as  his  bid  was  of  course  based  on  the  necessity  of  perform- 
ing this  otherwise  unnecessary  labor,  the  Government,  in  the  end,  was 
obliged  to  i)ay  for  the  property  much  more  than  it  received,  and  was 
the  loser  by  the  whole  operation. 

I  am  satisfied  that  in  this  particular  case  the  proposals  would  have 
been  much  lower,  and  the  final  cost  of  removal  of  the  wrecks  much  less, 
to  the  Government  could  the  wreck  have  become  the  property  of  the 
contractor  after  its  removal.  Similar  cases  are  liable  to  happen  often 
in  the  removal  of  sunken  vessels  which  obstruct  the  navigation  of  our 
rivers.  I  have  therefore  to  recommend  that  the  act  of  the  14th  of  June, 
1880,  be  so  modified  as  to  allow  the  Secretary  of  War,  before  advertis- 
ing the  removal  of  the  wreck,  to  decide  whether  or  not  the  property 
when  removed  shall  belong  to  the  contractor  or  to  the  Government.  In 
ray  opinion,  some  such  modification  would  result  in  economy  to  the  Gov- 
ernment. 

2.  Steamer  Wave,  in  Beaufort  Harbor^  North  Carolina, — ^In  December, 
1886,  the  collector  of  Beaufort  Harbor,  North  Carolina,  made  formal 
complaint  that  the  steamer  Wave  was  wrecked  in  Beaufort  Harbor  iu 
such  position  as  to  endanger  and  obstruct  navigation. 

A  personal  examination  confirmed  the  report. 

In  accordance  with  the  provisions  of  section  4  of  the  a<5t  of  June  14, 
1880,  thirty  days'  notice  was  given  to  all  persons  interested  in  this  wreck  j 
and  in  default  of  the  appearance  of  any  such  persons,  the  removal  of  the 
wreck  was  duly  advertised.  Before  the  date  for  opening  bids,  the  owner 
of  the  steamer  appeared  and  removed  the  wreck  at  his  own  expense. 
The  cost  of  this  work  to  the  United  States  (including  office  expenses, 
advertising,  etc.)  was  $10,  all  expended  in  the  fiscal  year  ending  June 
30, 1887. 
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M   20. 

JRELIMINABY    EXAMINATION   OF   LOCKWOODVS   FOLLY   RIVER,   NORTH 

carolina. 

United  States  Engineer  Oppiob, 

Wilmington^  N.  C,  February  4, 1887. 

Genebax:  I  have  the  honor  to  submit  herewith  the  following  report 
ipon  the  examination  of  Lockwood's  Folly  Kiver,  North  Carolina,  as- 
4£rned  to  me  by  river  and  harbor  act  of  August  5, 1886,  and  letters  from 
:<Hir  office  dated  September  27, 1886,  and  October  28, 1886. 
This  report  is  based  upon  my  own  personal  inspection  of  the  locality 
md  various  reports  which  I  have  received  from  various  persons  living 
Q  this  river  and  which  I  have  checked  by  ray  own  personal  knowledge 
f  the  case. 

lAX^kwood's  Folly  Eiver  is  a  river  of  about  50  miles  length  and  180 

"^loare  miles  of  drainage  basin,  lying  wholly  in  Brunswick  County.    It 

r.«ft  at  a  point  about  16  miles  southwest  of  Wilmington,  N.  C,  flows 

rrst  westerly,  then  southerly,  and  empties  into  the  Atlantic  Ocean  at  a 

oint  about  15  miles  west  of  the  mouth  of  the  Cape  Fear  River. 

At  its  ocean  bar  its  channel  depth  is  about  3  feet  at  low  water  and  8 

^t  at  high  water ;  from  the  bar  to  a  point  1 J  miles  above  its  mouth  its 

<pth  i«  about  8  feet ;  for  the  next  300  or  400  feet  its  depth  is  only  about 

:  to  1 J  feet  at  low  water,  owing  to  the  presence  of  a  narrow  belt  of 

^ster  rock  reaching  entirely  across  the  river ;  for  the  next  IJ  miles  its 

j»pth  varies  from  3  to  6  feet,  with  a  bottom  of  alternate  mud  and  oyster 

vck  ;  for  the  next  22  miles  its  depth  is  from  8  to  16  feet  at  low'water, 

.Dd  for  the  next  16  miles  its  depth  is  from  5  to  8  feet  at  low  water. 

oasting  schooners  of  300  harries  csipacity  and  0  feet  draught  enter  the 

~rer  from  the  ocean  at  favorable  tides,  and  go  25  miles  up  the  river. 

Ir  the  head  of  schooner  navigation  the  river  is  still  about  150  feet  wide. 

?rom  this  point  jxile-boats  carry  merchandise  15  miles  further.    The 

irer  is  crossed  by  one  bridge  at  the  head  of  schooner  navigation,  and 

jy  another  bridge  at  the  head  of  pole-boat  navigation. 

At  present  the  commerce  of  the  river  is  small.    The  exports  (crude 

md  manufactured  turpentine,  tar,  wood,  light-wood,  lumber,  shingles, 

(otton<.  rice,  com,  rye,  oats,  hay,  cabbages,  coUards,  turnips,  sweet  po- 

atoes,  Irish  potatoes,  beans,  peas,  gronnd-peas,  melons,  sugar  cane, 

4nip,  fish,  oysters,  diamond-backed  terrapin)  are  estimated  at  $25,000 

per  vear,  and  the  imports  (general  merchandise)  at  $25,000  more ;  total, 

^,000  per  year. 

These  poods  are  carried  away  by  schooners,  two  of  which  endeavor 

0  make  weekly  trips  to  Wilmington.    The  oyster  rock  barrier,  combined 

tith  unfavorable  tides,  often  detains  these  schooners  for  six  to  ten  days, 

"0  that  regular  trips  become  an  impossibility,  and  the  commerce  in  con- 

^nence  suffers  severely.    Owing  to  the  difficulty  of  getting  goods  to 

market,  only  about  6,000  acres  of  upland  and  about  1,000  acres  of  swamp 

aod  are  at  present  under  cultivation. 

The  Lockwood  Folly  Eiver  basin,  is,  comparatively  speaking,  good 
ajrriculturally .  It  embraces  about  80,000  acres  of  good  uplands,  capable 
«f  producing  $30  of  ordinary  crops  per  acre,  and  about  40,000  acres  of 
:ood  swamp  lands  capable  of  producing  $40  of  ordinary  crops  per  acre, 
representing  $4,000,000  of  possible  annual  crops,  all  lying  within  6  miles 
of  the  navigable  portions  of  the  river.  Besides  this  agricultural  wealth, 
the  river  basin  contains  a  large  quantity  of  pine,  oak,  ash,  poplar'  maple, 
UdLory^  giunt  cypress,  and  junii)er  standing  timber.    Were  the  obstruc- 
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tions  removed  from  the  mouth  of  this  river,  the  annual  commerce  would 
undoubtedly  soon  reach  $400,000  per  year,  a  gain  over  the  present  of 
about  $375,000  per  year. 

The  needed  improvements  are:  (1)  the  removal  of  the  oyster  rock 
barricade  near  the  mouth  of  the  river ;  (2)  the  dredging  of  a  channel 
through  the  flat  just  above  this  barricade ;  and,  (3)  the  improvement  of 
a  short-existing  cut-off  in  the  river  about  5  miles  from  its  mouth.  Ten 
thousand  dollars  will  give  valuable  results;  $40,000  will  certainly  com- 
plete all  improvements  needed  for  several  years,  and  would  put  this 
river  basin  in  immediate  good  communication  with  the  ocean. 

In  my  opinion  the  probable  increase  in  the  commerce  of  this  river  and 
in  the  development  of  its  basin  render  this  river  worthy  of  improvement 
by  the  General  Government. 

The  exact  location  and  cost  of  the  improvement  can  only  be  deter- 
mined by  a  special  survey.  The  cost  of  this  survey  is  estimated  at 
$200. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain  of  Engineers, 
The  Chief  of  Engineebs,  U.  S.  A. 
(Through  Supervising  Engineer  Col.  W.  P.  Craighill.) 

[First  indorsement.] 

United  States  Engineer  Office, 
♦  Baltimore^  Md.^  February  9, 1887. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  approved. 

W.  P.  Craighill, 
Colonel  of  Engineers. 


survey  of  looxwood's  folly  river,  north  carolina. 

United  States  Engineer  Office, 

Wilmington^  N,  C,  September  5,  1887. 

General  :  In  accordance  with  instructions  from  your  office,  dated 
March  16,  1887,  and  the  river  and  harbor  act  of  August  5,  1886,  I 
have  herewith  to  submit  my  report  upon  the  survey  of  Lockwood's 
Folly  Eiver,  Iforth  Carolina,  with  a  project  for  it«  improvement  and  au 
estimate  of  the  cost  of  such  improvement. 

This  project  and  estimate  of  cost  are  based  upon  a  survey  of  the  por- 
tion needing  improvement  as  made  by  Mr.  J.  H.  Bacon  and  as  checked 
by  an  inspection  of  the  entire  locality  by  myself  in  a  canoe. 

The  present  commerce  of  this  stream  (as  explained  in  full  in  my  re- 
port of  February  4, 1887,  on  its  examination)  is  only  about  $50,000  of 
transported  goods ;  but  80,000  acres  of  good  upland  and  40,000  acres  of 
good  swamp  lands,  representing  $4,000,000  of  possible  annual  crops,  lie 
within  5  miles  of  this  stream,  and  the  development  of  $350,000  of  annual 
commerce  may  be  expected  as  soon  as  the  river  obstructions  are  re- 
moved. 

The  entire  amount  estimated  as  necessary  to  clear  this  river  might 
be  most  advantageously  spent  in  a  single  year. 

I  have  therefore  to  recommend  that  $40,000  be  appropriated  in  a  sin- 
gle sum  for  the  improvement  of  Lock  wood's  Folly  Biver,  North  Caro- 
lina, by  dredging  through  the  oyster-rock  barricade  and  mud  fiats  at  the 
month  of  the  river,  and  elsewhere,  if  necessary,  so  as  to  establish  a 
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6-foot-draught  free  navigation  from  the  ocean  upward  to  the  bridge  at  the 
present  head  of  schooner  navigation.  This  river,  tidal  throughout  its 
lower  25  miles,  is  obstructed  mainly,  if  not  entirely,  because  of  an  oyster- 
rock  barricade  just  above  its  mouth.  The  nature,  extent,  location  of 
proposed  channel,  and  estimate  of  its  cost  are  quite  fully  shown  in  the 
maps  and  report  of  Mr.  Bacon,  herewith  inclosed.  Mr.  Bacon  deserves 
credit  for  far  greater  care  and  thoroughness  both  in  survey  and  maps 
than  I  had  any  right  to  expect  in  view  of  the  limited  funds  at  his  dis- 
posal. His  estimates  were  necessarily  based  upon  a  low-water  level, 
obtained  from  local  observations  made  during  his  survey,  and  were 
computed  for  exact  depths  of  4  and  6  feet,  without  any  allowances  for 
exceptionally  low  water,  forYree  way  under  vessels,  or  for  usual  slight 
occasional  oVerdredgiug.  In  order  to  be  certain  of  securing  a  G-foot- 
draught  navigation,  it  will  be  necessary  to  allow  for  dredging  a  7-foot 
channel  according  to  Mr.  Bacon's  survey.  In  my  opinion  the  interests 
of  commerce  here  demand  such  a  7-foot  channel  of  IDO  feet  width.  This 
7-foot  channel  will  require  about — 

130,000  cable  yards  dredslDg  sand  and  mad,  at  20  cents $26,000 

24,000  cable  yards  dredging  shell  rock,  at  30  cents 7,200 

33,200 
Sopcrintcndence  and  contingencies,  20  per  cent 6,640 

Total 39,840 

8mall  and  irregularly  voted  appropriations  will  probably  greatly  in- 
crease the  final  cost  of  the  work. 
Kespectfully  submitted.  Wm.  H.  Bixby, 

Captain  of  Engineers. 
The  Chief  of  ENaiNEEBS,  U.  S.  A. 


report  of  mr.  j.  h.  bacon,  assistant  engineer. 

United  States  Engineer  Office, 

Wilmington,  N.  C,  May  3,  1887. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  the  survey  of  Lock- 
wood's  FoUy  River,  North  Carolina,  and  the  estimates  for  channels  100  feet  in  width 
and  6  feet  and  8  feet  depth,  from  the  ocean  to  the  head  of  navigation. 

The  field-work  of  the  survey  was  begun  on  April  18, 1887,  and  finished  on  April  28, 
U)87.  Id  accordance  with  instructions  received  at  your  office,  the  shore-lines  were 
located  by  means  of  compass  bearings  and  stadia  measurements,  and  the  soundings 
by  means  of  a  500-foot  line,  each  line  of  soundings  being  measured  from  a  known 
point.     A  map  on  the  scale  of  1,000  feet  to  the  inch  was  made  in  the  field  during  the 

£  ogress  of  the  survey.  Maps  on  the  scale  of  100  feet  to  the  inch  were  also  maxle  of 
ercer's  Cut  and  the  Cross-rock  Shoals.    All  of  these  are  herewith  submitted. 

The  depth  of  water  over  the  bar  is  somewhat  variable.  There  is  said  to  be  generally 
6  feel  at  low  water  in  the  channel.  From  the  inside  of  the  bar  to  Howell's  Point  ther» 
is  an  available  channel  of  8  feet  at  low  water  and  one  of  6  feet  to  the  lower  end  of 
Cross- rock  Shoals.  From  this  point  to  the  Goss  Cut,' a  distance  of  1^  miles,  there  is  an 
available  channel  of  only  1  foot  at  low  water.  From  the  Goss  Cut  to  the  head  of  navi- 
gation at  Lockwood's  Folly  Bridge,  there  is  said  to  be  an  available  channel  of  8  feet  or 
over  at  low  water.  Of  this  latter  portion,  only  the  vicinity  of  Mercer's  Cut  was  sur- 
veyed. This  cut  is  260  feet  long,  25  feet  wide,  and  has  an  available  depth  of  3  feet 
St  low  water.  It  is  not,  however,  essential  to  the  project,  as  the  natural  channel  at 
this  point  has  a  depth  of  8  feet  at  low  water. 

The  luaximnm  velocity  of  the  stream  is  apparently  3  miles  per  hour,  except  at  a 
point  ill  the  middle  of  the  Cross-rock  Shoals,  where  on  the  ebb  tide  it  attains  a  velocity 
of  apparently  6  miles  per  hour. 

The  tide  was  observed  daily  during  the  progress  of  the  survey,  the  gauge  being 
located  at  Sharp's  Landing,  3  miles  from  the  ocean.  The  average  range  of  the  tide 
during  the  time  of  observation  was  2.14  feet. 
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The  bottom  of  the  proposed  channel  is  composed  of  mud,  sand,  and  shell  rock. 
From  the  lower  portion  of  the  Shell-rock  Shoals  to  Geneva  Point  the  bottom  is  con- 
tin  nously  composed  of  shell  rock.  I  have  no  definite  knowledge  of  the  thickness  of 
this  .rock,  bnt  have  estimated  it  at  an  average  of  2  feet.  The  material  beneath  the 
rock  is  probably  mud.  This  shell  rock  is  composed  of  oyster  shells  closely  x>acked  to- 
gether. The  cost  of  removing  it  will  not  greatly  exceed  the  cost  of  dredging  hard 
band. 

For  1,500  feet  north  from  Geneva  Point  the  bottom  is  sand.  The  remainder  is  very 
soft  mud,  with  the  exception  of  a  small  patch  of  shell  rock,  which  is  situated  about 
500  feet  from  the  lower  end  of  the  Goes  Cut. 

The  estimated  cost  of  dredging  is  as  follows : 

For  a  channel  of  6  feet  depth  and  100  feet  width  from  the  ocean  to  the  head  of  navi- 
gation : 

Sand  and  mud,  96,167  cubic  yards,  at  20  cents $19,233.40 

Shell-rocky  20,097  cubic  yards,  at  30  cents 6,029.10 

25, 262. 50 

Engineering  and  supervision,  10  percent 2,526.25 

Contingencies,  10  per  cent 2,526.25 

Making  a  total  of 30,315.00 

For  a  channel  of  8  feet  depth  and  100  feet  width  from  the  ocean  to  the  head  of  navi- 
gation : 

Sand  and  mud,  160,446  cubic  yards,  at  20  cents $32,089.20 

Shell-rock,  24,666  cubic  yards,  at  30  cents 7,399.80 

39, 489. 00 

Engineering  and  supervision,  10  per  cent • 3,948.90 

Contingencies,  10  percent.-..- 3,948.90 

Making  a  total  of 47,386.80 

Very  respectfully,  your  obedient  servant, 

J.  H.  Bacon,   • 
Civil  Engineer. 
Capt.  W.  H.  B(XBY, 

C&rps  of  Engineers,  U,  S.  A, 
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preliminary  examination  of  lumber  river,  north  carolina. 

United  States  Engineer  Office, 

Wilmington^  If.  C,  February  4,  1887. 

General  :  I  have  the  honor  to  submit  herewith  the  following  report 
upon  the  examination  of  Lumber  Eiver,  North  Carolina,  assigned  to  me 
by  river  and  harbor  act  of  August  6, 1886,  and  letters  from  your  office, 
dated  September  27, 1886,  and  October  28,  1886. 

This  report  is  based  upon  my  own  personal  inspection  of  the  locality 
and  upon  various  reports  which  I  have  received  from  various  persons 
living  along  this  river  and  which  I  have  checked  by  my  own  personal 
knowledge  of  the  case. 

Lumber  Biver  is  a  river  of  about  250  miles  length,  and  about  1,8G0 
square  miles  of  drainage  basin.  It  rises  at  a  point  about  60  miles  south- 
west of  Raleigh  and  on  the  division  line  between  Moore  and  Montgom- 
ery  counties.  North  Carolina,  then  flows  in  a  general  southeasterly  aucl 
afterward  southwesterly  direction  through  or  along  Eichmond,  Cumber- 
land, Eobeson,  Bladen,  and  Columbus  counties.  North  Carolina,  and 
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Marion  and  Horry  coanties.  Sooth  Carolina,  and  empties  into  the  Little 
Pee  Dee  River  at  a  point  about  160  miles  from  the  Atlantic  Ocean. 
Flats  and  boats  able  to  navigate  the  Lumber  River  can  proceed  from 
Jt«  mouth  down  the  Little  Pee  Dee  and  Great  Pee  Dee  to  Georgetown, 
S.  C,  where  their  goods  are  reshipped  to  coastwise  or  foreign  ports. 
Id  its  straight  reaches  its  banks  are  high,  rising  occasionally  to  bluffs 
flf60  feet  height ;  in  its  crooked  narrows  its  banks  are  low  and  swampy 
md  overflowed  during  freshets  and  even  ordinary  high  water.  From 
u  mouth  upward  23  miles  to  Fair  Bluff  the  channel  is  at  least  90  feet 
ride  and  6  feet  deep  at  ordinary  stages  of  water,  and  at  least  4  feet 
ieep  at  low  water;  from  Fair  Bluff  upward  65  miles  further  to  Lum- 
lierton  the  channel  is  at  least  40  feet  wide  and  5  feet  deep  at  ordinary 
jrater,  and  3  feet  deep  at  low  water;  for  the  next  55  miles  to  the  Gape 
Fear  and  Yadkin  Valley  Kailroad  the  channel  is  at  least  40  feet  wide  and 
jfeet  deep  at  ordinary  water ;  for  the  next  32  miles  to  Pike  the  channel 
IS  at  least  30  feet  wide  and  5  feet  deep;  and  for  the  next  40  miles  to 
Patterson  the  channel  is  at  least  20  feet  wide  and  5  feet  deep  at  ordi- 
:  laiy  water;  and  for  the  next  44  miles  to  its  head  the  channel  is  gradu- 
l  %  reduced  to  nothing.  During  six  months  of  the  year  185  miles  of 
f  iis  nver  from  Pike  to  its  mouth  is  navigated  by  rafts  and  flats;  and 
[lifts  of  IGO  feet  length,  15  feet  width,  2  feet  draught,  and  containing 
P,00O  feet  of  timber,  and  flats  of  60  feet  length,  11  feet  width,  2^ 
v*t  draught,  and  carrying  20  tons  of  rosin  or  cotton,  are  poled  down 
^is  river  to  the  Great  Pee  Dee  River  and  Georgetown.  The  river  is 
Tossed  by  eight  bridges  between  its  mouth  and  Lumberton,  and  by 
.f'^enty  more  bridges  above  Lumberton.  The  location  of  these  bridges 
Bd  the  dimensions  of  the  river  between  these  bridges  is  shown  in  some 
^tail  in  the  accompanying  table.  At  present  the  commerce  of  the 
^er  is  small.  Only  about  200  rafts  ($30,000  of  goods)  pass  down  the 
"iver  each  year.  The  Lumber  River  basin  is  comparatively  rich,  agri- 
ilturally.  *  From  its  head  to  Lumberton  the  river  basin  is  compara- 
*tel y  well  served  on  both  banks  by  the  Raleigh  and  Augusta,  Cape  Fear 
»3d  Yadkin  Valley,  and  Carolina  Central  railroads.  Below  Lumber- 
on  about  50,000  acres  of  excellent  land,  capable  of  producing  $2,000,000 
"^possible  annual  crops,  and  lying  within  5  miles  of  the  west  bank  of 
}^  river,  is  at  present,  comparatively  speaking,  unused,  because  the 
^rtners  are  obliged  to  transport  their  goods  by  land  and  rail,  so  far  as 
>>  reduce  their  profits  in  many  cases  to  almost  nothing.  The  river 
^er  this  length  is  well  adapted  to  service  by  a  small  stern- wheel  30- 
>n  boat,  such  as  is  in  use  on  neighboring  streams,  providing  that  the 
*ver  were  once  properly  cleared.  Were  the  river  so  cleared,  its  com- 
ierce  would  probably  be  at  once  increased  by  about  $300,000  per  year. 
The  needed  improvements  are  merely  the  removal  of  logs  and  snags 
^^m  the  river  bed,  and  of  overhanging  trees  from  the  river  banks  on 
be  98  miles  of  river  below  Lumberton ;  $29,000  in  one  sum  would  com- 
plete all  the  improvements  needed  on  this  length  of  river  for  several 
«ars,  and,  taken  in  connection  with  the  proposed  work  on  the  neigh- 
oring  Pee  Dee  River,  would  put  this  river  basin  in  immediate  commu- 
nication with  the  ocean. 

In  my  opinion,  the  probable  increase  in  the  commerce  of  this  river 
*ad  in  the  development  of  its  basin,  render  this  river  worthy  of  im- 
Kovement  by  the  General  Government  from  its  mouth  98  miles  upward 
"oLamberton. 

The  coat  of  the  improvement  can  be  estimated  and  a  project  at  once 
^bmitted  withoutany  further  special  survey,  unless  this  project  must  be 
^Wmpanied  by  a  careful  map  of  the  river.    If  a  .careful  map  of  the 
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river,  within  the  limits  of  the  recommended  improvement,  must  accom- 
pany the  estimate  and  project,  a  special  sarvey  willbe  necessary.    The 
cost  of  this  special  survey  is  estimated  at  $700. 
Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixby, 
Captain  of  Engineers. 
The  Chief  of  ENaiNEEBS,  U.  S.  A. 

(Through  Supervising  Engineer  Col.  W.  P.  Craighill.) 

[Fint  indor8emeDt.j 

United  States  Engineer  Office, 
Baltitnore^  Md.j  February  9, 1887. 

EespectfuUy  forwarded  to  the  Chief  of  Engineers,  approved. 

Wm.  p.  Craighill, 
Colonel  of  Engineers. 


Bridges  across  Ijuniber  River,  North  Carolina. 
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survet  op  lumber  river,  north  carolina. 

United  States  Engineer  Office, 

Wilmingtonj  N.  C,  September  5, 1887. 

General  :  In  accordance  with  instructions  from  your  office  dated 
March  10, 1887,  and  the  river  and  harbor  act  of  August  5, 1886, 1  have 
herewith  to  submit  my  report  upon  the  survey  of  the  Lumber  Biver, 
Xorth  Carolina,  with  a  project  for  its  improvement,  and  an  estimate  on 
the  cost  of  such  improvement. 

This  project  and  estimate  of  cost  are  based  upon  an  insx>ection  of  the 
entire  portion  of  the  river  recommended  for  improvement ;  this  inspec- 
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lifm  having  been  made  by  myself,  in  person,  by  canoe.  The  river,  having 
a  gentle  slope  of  scarcely  more  than  3  inches  per  mile,  possesses  some- 
vbat  of  the  character  of  a  canal,  and  its  navigation  up  to  Lumberton  is 
<nly  obstructed  by  leaning  and  fallen  trees  and  sunken  obstructions. 
The  characteristics  of  the  stream  at  various  points,  and  the  cost  of  its 
iopiovement  below  Lumberton,  are  shown  in  the  following  table : 
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Tbe  present  commerce  of  this  stream  (as  explained  in  full  in  my  re- 
port of  February  4, 1887,  on  its  examination)  is  only  about  $30,000  of 
:riod8  transported  by  rafts  and  pole-boats ;  but  below  Lumberton  and 
«•  tlie  sides  of  this  stream,  and  within  5  miles  thereof,  lie  about  50,000 
«ieB  of  excellent  land,  representing  $2,000,000  of  possible  annual 
Tops,  this  land  being  at  present  almost  unused,  because  in  many  cases 
^le  fanners  are  obliged  to  transport  their  goods  to  market  by  land  and 
^1  Buch  a  distance  as  to  reduce  their  profits  to  almost  nothing.  The 
from  Lumberton  to  its  mouth  is  well  adapted  to  a  service  by  small 
i-wbeel  30-ton  boats,  such  as  are  now  in  use  on  neighboring  streams, 
the  development  of  a  commerce  of  over  $300,000  may  be  expected 
^  soon  as  the  river  is  once  properly  cleared.  This  improvement,  in  con- 
aectioa  with  the  also  recommended  improvement  of  the  Little  Pee  Dee 
^'-'-»**,  will  put  this  river  basin  in  immediate  communication  with  the 
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I  am  informed  that  private  parties  have,  during  the  past  year,  ob- 
tained from  the  State  a  charter  to  the  navigation  of  this  river,  and  the 
right  to  collect  tolls  thereon. 

The  entire  amount  estimated  as  necessary  for  clearing  the  river  might 
be  advantageously  expended  in  a  single  year. 

I  have,  therefore,  to  recommend  that  $35,000  be  appropriated  in  a 
single  sum  for  the  improvement  of  the  Lumber  Eiver,  North  Carolina, 
by  clearing  it  for  a  4  to  6-foot  draught  steam  navigation  from  its  mouth 
upward  to  Lumberton,  N.  C. ;  providing  that  none  of  this  amount  be 
expended  upon  this  work  until  all  rights  to  the  exclusive  navigation  of 
this  stream  shall  have  been  ceded  to  the  United  States  free  of  charge. 

Small  and  irregularly  voted  appropriations  will  probably  greatly  in- 
crease the  final  cost  of  the  work. 

Eespectfully  submitted. 

W.  H.  BlXBY, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  8.  A. 


M  22. 
preliminary  examination  of  MINGO  CREEK,  SOUTH  CAROLINA. 

United  States  Engineer  Office, 

Wilmington^  N.  (7.,  February  4, 1887. 

General  :  I  have  the  honor  to  submit  herewith  the  following  repoi*t 
of  the  examination  of  Mingo  Creek,  South  Carolina,  assigned  to  me  by 
river  and  harbor  act  of  August  5, 1886,  and  letters  from  your  office 
dated  September  27, 1886,  December  23, 1886,  and  October  2S^  1886. 

This  report  is  based  upon  my  own  personal  inspection  of  the  locality 
and  various  reports  which  I  have  received  from  various  persons  living 
on  this  creek,  and  which  I  have  checked  by  my  own  personal  knowledge 
of  the  case. 

Mingo  Creek,  South  Carolina,  is  a  river  of  about  45  miles  length 
and  200  square  miles  of  drainage  basin,  lying  wholly  in  Williamsburgh 
County,  South  Carolina,  It  rises  at  a  point  about  12  miles  east  of  Kings- 
ville,  S.  C,  flows  in  a  general  southeasterly  direction,  and  empties  into 
Black  Kiver  at  a  point  about  41  miles  (by  water)  from  Georgetown, 
S.  C.  From  the  mouth  of  the  Mingo  downward  to  the  Atlantic  Ocean 
there  is  already  a  freely  navigable  channel  of  at  least  400  feet  width 
and  9  feet  depth  at  low  water.  From  the  mouth  of  the  Mingo  upward 
10  miles  to  Khem's  Landing  the  present  channel  is  at  least  150  feet 
wide  and  10  feet  deep  at  low  water ;  from  Bhem's  Landing  7  miles  fur- 
ther to  Mingo  Bridge  it  is  at  least  120  feet  wide  and  7  feet  deep ;  from 
Mingo  Bridge  4  miles  further  to  William's  Landing  it  is  at  least  80  feet 
wide  and  5  feet  deep  at  low  water;  from  William's  Lauding  10  miles 
further  it  is  from  4  to  5  feet  deep  at  high  water.  A  steamer  of  80  feet 
length,  30  feet  width,  5^  feet  depth  hold,  and  about  80  tons  burden,  at 
present  makes  bi-weekly  trips  from  Georgetown  to  Ehem's  Landing. 
This  steamer  has  occasionally  gone  up  the  river  as  far  as  Mingo  Bridge, 
and  could  go  up  as  far  as  William's  Landing  were  it  not  for  obstructing 
logs  and  trees.  The  river  is  crossed  by  one  bridge  at  Mingo  Bridge, 
and  this  bridge  is  provided  with  a  draw-span. 

At  present  the  actual  commerce  of  the  river  is  estimated  at  about 
$157,000  of  goods  upwards  per  year  and  about  $208,000  .of  goods  down- 
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tards  per  year;  total,  about  $365,000  per  year.  (See  accompanyiDg  de- 
tailed statement  famished  by  F.  Ehem  &  Sons,  of  Black  Mingo,  S.  G. 
AD  this  comes  from  the  lower  portion  of  the  river,  the  upper  portion 
(Indiantown,  Cooper j  Poplar  Hill,  Church,  Borne)  being  at  present 
obliged  to  haul  their  goods  by  land  so  far  as  to  reduce  their  profits 
1  many  cases  to  almost  nothing.  The  Mingo  Basin  is,  comparatively 
speaking,  rich  agriculturally.  It  embraces  about  200,000  acres,  of 
fhich  about' 100,000  acres,  capable  of  producing  $4,000,000  of  possible 
mnnal  crops,  lies  within  5  miles  of  those  portions  of  the  river  which 
Tould  be  navigable  if  cleared  of  logs  and  trees.  Were  the  obstruction 
femoved  the  annual  commerce  would  probably  be  at  once  increased  by 
Jbont  $150,000  per  year. 

The  needed  improvements  are  merely  the  removal  of  logs  and  snags 
bm  the  river-bed,  and  of  overhanging  trees  from  the  river  banks. 
Fifteen  tliousand  dollars  in  one  sum  would  complete  all  improvements 
leeded  for  several  years,  and  would  put  this  river  basin  in  immediate 
axnmunicatlon  with  the  ocean. 

In  my  opinion,  the  probable  increase  in  the  commerce  of  this  river 
md  in  the  development  of  its  basin  render  this  river  worthy  of  im- 
I  ?rovement  by  the  General  Government.        * 

The  cost  of  the  improvement  can  be  estimated  and  a  project  submit- 
f  %d  fioithaut  any  further  special  survey^  unless  this  project  must  be  ac- 
I  ^mpanied  by  a  careful  map  of  the  river.  K  a  caretul  map  of  the  river, 
Nthin  the  limits  of  the  recommended  improvement,  must  accompany 
i'iie  estimate  and  project  a  special  survey  will  be  necessary.  The  cost 
i^this  sx>ecial  survey  is  estimated  at  $300. 

Very  respectfiilly,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain  of  Engineers. 
\  The  Ghibp  of  Engineers,  U.  S.  A. 
(Through  Supervising  Engineer  Col.  W.  P.  Graighill.) 

[First  iiidonem6&t.1 

United  States  Engineer  Office, 

Baltimore^  Md.y  February  9, 1887. 

Eespectfally  forwarded  to  the  Chief  of  Engineers,  approved. 

Wm.  p.  Craighill, 
Colonel  of  Engineers, 


Estmaied  annual  commerce  of  the  Black  Mingo  Biver,  South  CaroUnaf  1886. 

DOWNWARDS. 


Artiolet. 


^  Htrits  taipentinA. 
^^radetnrpentine . 

hAn....\. 

"MUm 

•ioe(nmgh) 

Natsnd  eom  ..-. 

GrMmd-nnU 

^(ntables 

|ide« and  fuTB  ...« 
Singles  (cypTess) 

j^htwood 

<ak,  pine,  etc 


.iMtrrels.. 
....do.... 
....do.... 
...bales., 
.bushels.. 
....do.... 
....do.... 


.nainber.. 
....  ..M.. 

...oords.. 
....do.... 


ToUl  downward 


Qouitity. 


4.500 
2,000 
18.000 
800 
500 
600 
200 


2.000 

500,000 

600 

500 


Value. 


$18.00 

2.50 

2.00 

40.00 

.70 

.70 

.00 


.50 

10.00 

8.00 

2.00 


Total 
valno. 


$81,000 

5,000 

30,000 

32,000 

U.'iO 

350 

IPO 

500 

l.OUO 

50,000 

1,500 

1,000 


208, 8b0 


1108     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

J^elimated  annual  commerce  of  the  Black  Mingo  i^tcer,  South  Carolina^  1886 — Contiuiied. 
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stjbvey  of  mingo  creek,  south  carolina. 

United  States  Engineer  Office, 

Wilmingtonj  N.  C,  September  5, 1887. 

General  :  In  accordsence  with  instractions  from  your  office,  dated 
March  16,  1887,  and  the  river  and  harbor  act  of  August  5, 1886, 1  have 
herewith  to  submit  my  report  upon  the  survey  of  Mingo  Greek,  South. 
Carolina,  witii  a  project  for  its  improvement,  and  an  estimate  of  the  cost 
of  such  improvement. 

This  project  and  estimate  of  cost  are  ased  bapon  an  inspectioa  of 
that  portioaof  the  river  recommended  for  improvement,  this  inspection 
being  made  by  myself  in  person  by  horse  and  carriage  to  points  of  the 
river  recommended  to  be  cleared  for  pole  boat  navigation  and  by  steam- 
launch  over  the  portion  recommended  to  be  cleared  for  steamboats. 
This  stream  having  a  gentle  slope  of  scarcely  more  than  3  inches  per 
mUe,  possesses  somewhat  of  the  character  of  a  canal ;  and  its  better 
navigation,  within  the  limits  of  the  recommended  improvement,  is  only 
obstructed  by  leaning  and  fallen  trees  and  sunken  obstructions.  The 
characteristics  of  the  river,  as  a  whole,  are  stated  in  my  report  of  Feb- 
ruary 4, 1887,  upon  its  preliminary  examination ;  and  fuller  detail  of 
the  21  miles  to  be  cleared  for  steamboats,  and  the  cost  of  the  entire 
recommended  improvement  from  its  mouth  up  to  the  head  of  useful 
navigation,  are  shown  at  length  on  the  accompanying  map.  The  esti* 
mate  of  total  cost  is  as  follows : 

From  its  mouth  to  Rhem's  Landing  (10  miles,  at  $330) $3,300 

Thence  to  Williams's  Landing  (11  miles,  at|660)..... 7,260 

Thence  for  pole-boats  (10  miles,  at  $330) 3,300 

13,860 
Superintendence  and  contingencies  (20  per  cent.) 8,772 

Total 16,632 

The  present  commerce  of  this  stream  (as  explained  in  full  in  my  re- 
port of  February  4,  1887,  on  its  preliminary  examination)  is  already 
about  $365,000  per  year,  but  about  100,000  acres  of  good  lands,  repre- 
senting $4,000,000  of  possible  annual  crops,  lie  in  the  fertile  basin  of  tho 
Mingo,  and  within  6  miles  of  those  portions  of  the  river  to  be  cleared 
of  logs  and  trees ;  and  a  development  of  $150,000  more  commerce  may 
be  expected  as  soon  as  the  river  is  once  fairly  cleared.  This  improve- 
ment, in  connection  with  the  already  existing  good  navigation  in  the 
Lower  Black  and  Great  Pee  Dee  rivers,  will  put  the  Mingo  River  Basin 
in  direct  communication  with  the  ocean. 
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The  entire  ainoant  estimated  as  uecessary  for  cleariDg  this  stream 
iiigbt  be  advautageoasly  expended  in  a  single  year. 

1  have  therefore  to  recommend  that  the  $17,000  be  appropriated  in 
asiogle  snm  for  the  improvement  of  Mingo  Creek,  Soath  Carolina,  by 
dearing  it  for  a  9  to  5  foot-draught  steam  navigation  to  Williams's  Laud- 
:ug,  and  thence  for  a  5  foot-draught  winter  pole-boat  navigation  up  to 
:he  head  of  such  useful  navigation. 

Small  and  irregularly  voted  appropriations  will  probably  greatly  in- 
ffease  the  final  cost  of  the  work. 

Respectfully  submitted. 

W.  H.  Bbcby, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


M  23. 

PRELIMINARY  EXAMINATION  OF  CLAKK^S  CREEK.  SOUTH  CAROLINA. 

United  States  Engineer  Office, 

Wilmington  K.  0.,  February  4, 1887. 

General.  :  I  have  the  honor  to  submit  herewith  the  following  report 
tf  the  examination  of  Clark's  Creek,  South  Carolina,  assigned  to  me 
ij  river  and  harbor  act  of  August  5, 1886,  and  letters  from  your  office 
iated  September  27, 1886,  December  23, 1886,  and  October  28, 1886. 
This  report  is  based  upon  my  own  personal  inspection  of  the  locality 
.0(1  varioas  reports  which  I  have  received  from  various  persons  living 
Ji  the  neighborhood  of  this  creek,  and  which  I  have  checked  by  my  own 
personal  knowledge  of  the  case. 

Clark's  Creek  is,  properly  speaking,  the  southern  mouth  of  Lynche's 
Wver.  Its  head  is  in  Lynchers  River,  about  IJ  miles  from  the  latter's 
tort  hern  mouth  in  the  Great  Pee  Dee  River;  it  flows  12  miles  in  a  general 
wtherly  direction  and  empties  into  the  Great  Pee  Dee  River  aboat  12 
Qiles  uelow  the  northern  mouth  of  Lynchers  River.  From  the  mouth  of 
Clark's  Creek  downward  to  the  Atlantic  Ocean  there  is  already  a  freely 
savigable  channel  of  at  least  250  feet  width  and  8  feet  depth  at  low 
vater.  During  the  greater  part  pf  the  year  this  creek  is  a  stream  of 
from  100  to  200  feet  width,  9  to  12  feet  depth,  with  banks  rising  from  4 
u>  8  feet  above  the  water-surface,  and  at  that  time  becomes  the  main 
Qouth  of  Lynche's  River.  During  extreme  low  water  sand-shoals, 
formed  over  and  around  sunken  logs,  reduce  the  dimensions  of  the 
itream  to  from  50  to  200  feet  width  and  from  2  to  6  feet  depth. 

At  all  times  at  present  the  navigation  of  Clark's  Creek  is  rendered 
impossible  by  its  numerous  overhanging  and  fallen  trees,  and  sunken 
bgs,  trees,  and  snags. 

The  topography  of  the  vicinity  of  the  mouth  of  Lynchers  River  is 
tQch  that  it  would  be  exceedingly  difficult  if  not  impossible  to  keep 
open  the  northern  mouth  of  this  river,  since  at  every  freshet  this 
aortbern  mouth  forms  a  natural  collecting-basin  for  the  drift-wood  of 
the  Great  Pee  Dee  River.  On  the  other  hand,  it  would  be  very  easy  to 
keep  open  Clark's  Creek,  the  southern  mouth  of  Lynche's  River,  ))ro- 
videil  that  the  northern  mouth  were  permanently  closed.  Since  Clark's 
Creek  is  the  only  practicable  permanent  mouth  of  Lynche's  River,  its 
commerce  depends  upon  that  of  Lynche's  River.  Lynche's  River  is  a 
river  of  aboat  160  Jtniles  length,  and  1,365  square  miles  of  drainage- 
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basin.  It  flows  through  a  very  fertile  portion  of  South  Carolina.  The 
country  bordering  on  the  lower  50  miles  of  river  has  no  profitable  out- 
let for  its  crops  unless  by  water  to  the  Great  Pee  Dee  Eiver.  It  is  esti- 
mated that  at  least  $100,000  of  timber  alone  would  have  gone  out  of 
Lynche's  River  last  year  had  Clark's  Creek  been  open.  As  soon  as 
Clark's  Creek  is  opened  large  quantities  of  cotton,  naval  stores,  and 
other  crops  will  come  down,  and  large  quantities  of  fertilizers  and  gen- 
eral merchandise  will  go  up  Lynche's  Eiver  on  flats  and  lighters. 

The  needed  improvements  are  merely  the  closure  of  the  northern  out- 
let of  Lynche's  Kiver  by  the  felling  of  trees  from  its  banks  and  the 
opening  of  Clark's  Creek  by  the  removal  of  logs  and  snags  from  its  bed, 
and  of  overhanging  trees  from  its  bank  ^  $7,500  in  one  sum  would  com- 
plete all  improvements  needed  for  several  years,  and  would  put  Lynche's 
Eiver  in  immediate  communication  with  the  ocean.  In  my  opinion,  the 
probable  increase  in  the  commerce  of  Lynche's  River  and  in  the  devel- 
opment of  its  basin,  render  Clark's  Creek  worthy  of  improvement  by 
the  General  Government. 

The  cost  of  this  improvement  can  be  estimated  and  a  project  submit- 
ted  without  any  further  special  survey^  unless  this  project  must  be  ac- 
companied by  a  careful  map  of  the  creek.  If  a  careful  map  of  the  creek, 
within  the  limits  of  the  recommended  improvement,  must  accompany 
the  estimate  and  project,  a  special  survey  will  be  necessary.  The  cost 
of  this  special  survey  is  estimated  at  $140. 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixby, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 

(Through  Supervising  Engineer,  Col.  W.  P.  Craighill.) 

[First  Sndonemenl] 

United  States  Engineeb  Office, 

Baltimore^  Md.j  February  9, 1887. 

BespectfuUy  forwarded  to  the  Chief  of  Engineers,  approved. 

Wm.  p.  Cbaighill, 

Colonel  of  Engineers. 


ST7BTEY  OF  GLABK'S  CEEEK,  SOUTH  CAROLINA. 

« 

United  States  Engineer  Office, 

Wilmingtony  N.  O.,  September  5, 1887. 

General:  In  accordance  with  instructions  from  your  office  dated 
March  16, 1887,  and  the  river  and  harbor  act  of  August  5, 1886, 1  have 
herewith  to  submit  my  report  upon  the  survey  of  Clark's  Creek,  South 
Carolina,  with  a  project  for  its  improvement,  and  an  estimate  of  the  cost 
of  such  improvement. 

This  project  and  estimate  of  cost  are  based  upon  an  inspection  of  the 
entire  portion  of  the  stream  recommended  for  improvement,  this  inspec- 
tion having  been  made  by  myself  in  person  on  foot  along  the  banks  or 
in  canoe.  This  creek,  having  a  gentle  slope  of  scarcely  more  than  3 
inches  per  mile,  possesses  somewhat  the  character  of  a  canal,  and  its 
navigation  at  present  is  only  obstructed  by  leaning  and  fallen  trees,  and 
by  driflb  and  sunken  obstructions.  The  characteristics  of  the  stream 
are  fully  described  in  my  report  of  February  4,  1887,  on  its  prelimi- 
nary examination,  and  full  details  as  to  the  widths,  depths,  etc.,  and  as 
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» the  cost  of  the  Tecommonded  improvement  are  shown  at  length  on 
ie  accompanying  map. 
The  present  commerce  of  this  stream  (as  explained  in  fnll  in  my  re- 

Ertof  February  4,  18iS7,  on  its  preliminary  examination)  is  nothing; 
t  this  stream  is  the  only  practicable  outlet  of  Lynchers  Kiver,  a  river 
If  160  miles  length  and  1,365  sqnare  miles  of  drainage-basin^  and  a 
feveJopment  of  from  $200,000  to  $300,000  commerce  may  be  expected 
js  soon  aA  Clark's  Greek  is  once  fairly  cleared.  This  improvement,  in 
lODDection  with  the  existing  improvement  of  the  Great  Pee  Dee  liiver, 
roald  put  the  Lynche's  Biver  basin  in  immediate  communication  with 
ke  ocean. 

The  entire  amount  estimated  as  necessary  for  clearing  this  stream 
night  bo  advantageously  sx)ent  in  a  single  year. 

I  have,  therefore,  to  recommend  that  $7,500  be  appropriated  in  a 
ingle  sum  for  the  improvement  of  Clark's  Creek  (the  outlet  of  Lynche's 

iver),  by  clearing  it  over  its  entire  length  for  a  4-foot  steam  navigation 

connect  the  Lynche's  and  Great  Pee  Dee  rivers. 

Smaller  and  irregularly  voted  appropriations  will  probably  greatly 
the  final  cost  of  the  work. 

Resi>ectfally  submitted. 


The  Chxef  op.  Engineebs,  TJ.  S.  A. 


W.  H.  BlXBY, 

Captain  of  Engineers, 


M  24. 

:L,IM1NARY  EXAMINATION  OP  LITTLE  PEE  DEE  RIVER,  SOUTH  CARO 

LINA. 

United  States  Engineee  Office, 

Wilmingtonj  jY".  C,  Februxiry  4, 1887. 

Genibeal.  :  I  have  the  honor  to  submit  the  following  report  upon  the 
examination  of  Little  Pee  Dee  Biver,  South  Carolina,  assigned  to  me 
by  river  and  harbor  act  of  August  5, 1886,  and  letters  from  your  office 
dated  September  27, 1886,  and  October  28, 1886 : 

This  report  is  based  upon  my  own  personal  inspection  of  the  locality 
md  apon  various  reports  which  I  have  received  ft*om  various  persons 
aving  along  this*  river,  and  which  I  have  checked  by  my  own  personal 
hiov^ledge  of  the  case. 

Tbe  Liittle  Pee  Dee  Biver  is  a  river  of  about  220  miles'  length  and  about 
Ly200  square  miles  of  drainage  basin.  It  rises  in  Bichmond  County, 
^ortb  Carolina,  at  a  point  about  80  miles  southwest  of  Raleigh,  and 
lows  in  a  general  southerly  direction  along  or  through  Marlborough, 
Marion,  and  Horry  Counties,  South  Carolina,  and  empties  into  the 
xreat  Pee  Dee  Eiver  about  60  miles  from  the  Atlantic  Ocean.  From 
cs  month  to  the  Atlantic  Ocean  there  already  exists  a  navigable  chan- 
lel  of  at  least  150  feet  width  and  9  feet  depth  at  low  water. 

The  Little  Pee  Dee  River,  at  ordinary  stages  of  water,  is  a  compara- 
ively  sluggish  stream,  with  alternate  straight  reaches  and  crooked 
narrows ;  in  the  reaches,  the  stream  })eing  wide,  deep,  sluggish,  and 
iorcIere<l  by  high  banks ;  in  the  narrows,  being  shallow  at  crossings, 
•f  quicker  current,  and  with  low,  swampy  banks,  overflowed  during 
reshets,  and  even  ordinary  high  water.  From  its  mouth  upward  4  miles 
t  is  from  200  to  400  feet  wide  and  5  fciet  deep  at  ordinary  water,  and 
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subject  to  a  tidal  rise  and  fall  of  3  inches ;  for  the  next  9  miles  its  chan- 
nel is  at  least  80  feet  wide  and  6  feet  deep ;  in  the  next  17  miles,  by 
the  existence  of  obstructing  trees  and  divided  channel- ways,  its  channel 
is  in  places  redjiced  to  35  feet  width  and  in  others  to  3  feet  depth  at 
ordinary  waters ;  for  the  next  24  miles  the  channel  is  at  least  100  feet 
wide  and  6  feet  deep ;  for  the  next  14  miles,  up  to  Gallivant^s  Bridge, 
the  channel  is,  as  before,  reduced  in  places  to  35  feet  width  and  in  others 
to  4  feet  deptii ;  for  the  next  26  miles,  up  to  the  mouth  of  Lumber  Biver, 
the  channel  is  from  40  to  400  feet  wide  and  at  least  6  feet  deep  at  ordi- 
nary waters ;  for  the  next  64  miles,  up  to  Little  Bock,  the  channel  is 
at  least  30  feet  wide  and  3  feet  deep  at  ordinary  waters ;  and  for  the 
next  64  miles,  to  its  head,  the  channel  is  gradual^r  reduced  to  nothing. 
Prior  to  the  late  civil  war,  light-draught  steamers  used  to  ascend  the 
river  94  miles  to  the  mouth  of  the  Lumber  Eiver,  and  during  seven  months 
of  the  year,  for  the  last  seven  years,  flats  52  feet  long,  14  feet  wide,  30 
inches  draught,  capable  of  carrying  20  tons  of  rosin  or  cotton,  have 
been  poled  down  134  miles  of  the  river  from  Campbell's  Bridge  to  its 
mouth,  whence  their  cargoes  were  carried  to  other  points  on  the  Great 
Pee  Dee  or  to  Georgetown.  This  river  is  crossed  by  one  bridge  between 
its  moutA  and  the  mouth  of  Lumber  Biver,  and  by  eight  more  bridges 
between  that  point  and  Little  Eock.  The  location  of  these  bridges  and 
the  least  dimensions  of  the  river  between  these  bridges  is  shown  in 
some  detail  in  the  accompanying  table. 

At  present  the  actual  commerce  of  this  river  is  small,  being  estimated 
at  its  best  at  32,000  barrels  of  naval  stores,  15,000  bales  of  cotton, 
400,000  feet  of  ton  timber,  100,000  shingles,  and  various  farm  products, 
amounting  to  about  $100,000 ;  all  of  which  must  be  poled  down  the 
river  in  rafts.  The  Little  Pee  Dee  basin  is,  comparatively  speaking,  rich 
agriculturally.  According  to  the  last  census  of  1880  the  townships 
along  its  banks  possessed  a  population  of  21,000,  and  raised  an  annual 
crop  of  $770,000  of  cotton  and  grain,  in  addition  to  large  quantities  of 
naval  stores.  The  commerce  of  Little  Eock  is  to-day  about  $200,000 
exports  (mainly  cotton)  and  $150,000  imports  (mainly  fertilizers  and 
general  merchandise).  The  C3mmerce  of  Gallivant's  Ferry  is  to-day 
about  $60,000  exports  (mainly  cotton  and  naval  stores)  and  $50,000  im- 
ports (fertilizers  and  general  merchandise).  From  Little  Eock  to  the 
mouth  of  the  river  there  are  about  200,000  acres  of  excellent  land,  capa- 
ble of  producing  $8,000,000  of  annual  crops,  lying  within  8  miles  of  the 
river,  which  would  be  rapidly  developed  if  the  farmers  could  only  get 
their  goods  to  market  with  certainty  and  ease. 

The  Little  Pee  Dee  Eiver  over  this  whole  length  has  a  tolerably  uni- 
form and  gentle  slope,  such  that  its  current  rarely  exceeds  2  miles  an 
hour  except  during  freshets.  If  it  were  once  properly  cleared  it  would 
be  well  adapted  for  use  as  a  natural  canal  for  pole-boats  from  Little 
Eock  to  the  Lumber  Eiver,  and  for  a  small  stern-wheel  30-ton  boat  the 
rest  of  its  way  to  its  mouth.  Were  the  river  so  cleared*  its  commerce 
would  probably  be  increased  at  once  by  at  least  $400,000  per  year. 

The  needed  improvements  are  merely  the  removal  of  logs,  trees,  and 
snags  from  the  river-bed  and  of  obstructing  and  overhanging  trees 
from  its  banks,  the  occasional  widening  of  present  natural  cut-offs,  and 
the  obstruction  of  unnecessary  channels,  so  as  to  open  steam  naviga- 
tion to  the  mouth  of  the  Lumber  Eiver  and  x>ole-boat  navigation  from 
th^re  to  Little  Eock.  Forty-twV)  thousand  dollars  in  one  sum  would 
complete  all  the  improvements  needed  on  this  river  for  several  years, 
and  would  place  this  river  basin  (and  the  Lumber  Eiver  basin  also)  la 
immediate  communication  with  the  ocean. 
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Id  iny  opinion,  the  probable  iupi^ease  in  the  commerce  of  this  river 
lod  in  the  development  of  its  basin  render  this  river  worthy  of  im- 
provement by  the  General  Government  from  it<s  mouth  158  miles  up  to 
Uttle  Bock. 

The  cost  of  this  improvement  can  be  estimated  and  a  project  at  once 
labmitted  tcithout  any  further  special  survey^  unless  this  project  must  be 
leeompanied  by  a  careful  map  of  the  river.  If  a  careful  map  of  the 
river^  within  the  limits  of  the  recommended  improvement  must  a<;com- 
pany  the  project,  a  special  survey  will  then  be  necessary.  The  cost  of 
this  special  survey  is  estimated  at  1 1,000. 

Very  respectfully,  your  obedient  servant, 

W.   H.  BlXBY, 

Captain  of  Engineers. 

The  Gh£bf  of  Engineers,  H.  S.  A., 

(Through  Supervising  Engineer  Col.  W.  P.  Oraighill.) 

[First  indorsement.] 

United  States  Engineer  Office, 

Baltimore^  Md,j  February  9, 1887. 

Bespectfolly  forwarded  4x)  the  Chief  of  Engineers,  approved. 

Wm.  p.  Oraighill, 

CoUmel  of  Engineers. 
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subvey  op  little  pee  dee  bivee,  south  carolina. 

United  States  Engineer  Office, 

Wilmington^  N.  C,  September  5, 1887. 

General  :  In  accordance  with  instructions  from  your  office  dated 
Uarcfa  16, 1887,  and  the  river  and  harbor  act  of  August  5, 1886, 1  have 
herewith  to  submit  my  rex>ort  upon  the  survey  of  the  Little  Pee  Dee 
Kiver,  South  Carolina,  with  a  project  for  its  improvement  and  an  esti- 
mate of  the  cost  of  such  improvement. 

This  project  and  estimate  of  cost  are  'based  upon  an  inspection  of  the 
entire  portion  of  the  river  recommended  for  improvement,  this  inspec- 
tion having  been  made  by  myself  in  person,  by  horse  and  carriage,  to 
the  principal  points  of  its  upper  60  miles  to  be  cleared  for  pole-boats, 
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and  by  canoe  or  steam-launch  over  tjie  entire  portion  to  be  cleared  for 
steamboats.  This  river,  having  a  gentle  slope  of  scarcely  more  than  3 
inches  per  mile  in  its  lower  98  miles,  possesses  somewhat  of  the  character 
of  a  canal,  and  its  navigation  within  the  limits  of  the  recommended  im- 
provement is  only  obstructed  by  leaning  and  fallen  trees  and  sunken 
obstructions.  The  characteristics  of  the  river,  as  a  whole,  are  stated 
in  ray  report  of  February  4,  1887,  upon  its  preliminary  examination; 
and  fuller  details  of  the  94  miles  to  be  cleared  for  steamboats  and  the 
cost  of  the  entire  recommended  improvement  below  Little  Bock  are 
shown  at  length  on  the  ac(;ompanying  map. 

The  present  commerce  of  this  stream  (as  explained  in  full,  in  my  re- 
port of  February  4,  1887,  on  its  preliminary  examination)  is  only  about 
$100,000  of  goods  transported  by  rafts  and  pole-boats ;  but  along  the 
banks  of  the  stream,  and  within  8  miles  thereof,  lie  about  200,000  acres 
of  excellent  land,  representing  $8,000,000  of  possible  annual  crops, 
which  would  be  rapidly  developed  if  the  farmers  could  get  their  goods 
to  market  with  certainty  and  ease.  The  river  from  Little  Rock  to  the 
Lumber  River  is  well  adapted  to  pole-boats,  and  from  the  Lumber 
River  to  the  Great  Pee  Dee  is  well  adapted  to  a  service  by  small  stern- 
wheel  30-ton  boat^  such  as  are  in  use  on  neighboring  streams,  and  the 
development  of  a  commerce  of  over  $400,000  may  be  expected  as  soon 
as  the  river  is  once  properly  cleared.  This  improvement,  in  connection 
with  the  existing  improvement  of  the  Great  Pee  Dee  River,  will  put 
this  river  basin  in  immediate  communication  with  the  ocean. 

The  entire  amount  estimated  as  necessary  for  clearing  the  river 
might  be  advantageously  expended  in  a  single  year. 

I  have  therefore  to  recommend  that  $50,000  be  appropriated  in  a  sin- 
gle sum  for  the  improvement  of  the  Little  Pee  Dee  River,  South  Caro- 
lina, by  clearing  it  for  a  4-foot  draught  steam  navigation  from  its  mouth 
upward  to  the  Lumber  River,  and  thence  for  a  4foot  draught  pole-boat 
navigation  upward  to  Little  Rock,  S.  C. 

Small  and  irregularly  voted  appropriations  will  probably  greatly  in- 
crease the  final  cost  of  the  work. 

Respectfully  submitted. 

W.  H.  BlXBY, 

Captain  of  Engineers. 
The  Chief  of  Enghneers,  U.  S.  A. 


M  24. 

PRELIMINARY  EXAMINATION  OF  ALLIGATOR  CREEK  AND  OTHER  WATERS 
CONNECTING  SANTEE  RIVER  AND  BULL'S  BAY,  SOUTH  CAROLINA. 

United  Status  Engineer  Office, 

Wilmington^  N.  (7.,  February  4, 1887. 

General  :  I  have  the  honor  to  submit  herewith  the  following  report 
upon  the  examination  of  Alligator  Creek  and  other  waters  connecting: 
Santee  River  and  BulPs  Bay,  South  Carolina,  provided  for  by  river  and 
harbor  act  of  August  5, 18§t),  and  assigned  to  me  by  letters  from  your 
oflBce  dated  September  27  and  October  28,  1886. 

This  report  is  based  upon  my  own  personal  inspection  of  the  entire 
locality  and  upon  various  reports  which  I  have  received  from  various 
persons  living  near  or  using  these  water-ways. 
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Alligator  Creek  and  the  water-ways  between  San  tee  River  and  BuU's 
Bay  are  of  importance  mainly  as  forming  a  portion  of  the  water  route  be- 
nreen  the  Santee  River  and  Charleston,  S.  C.    Its  local  commerce  is  very 
mall.  There  is  only  one  small  town,  McClellanville,  within  lOmilesof  the 
ffeek,  and  only  one  small  parish  (Saint  James,  Santee).  which  could  be 
benefited  by  the  improvement.    The  Santee  River  empties  into  the  At- 
lantic Ocean  b3'  two  principal  mouths.    At  neither  mouth  is  it  safe  for 
^foot  draught  steamers  to  go  out  except  at  high  tide  and  calm  weather, 
die  ocean  bar  being  at  least  1  mile  from  land  and  the  depth  of  water  on 
tte  bar  being  only  about  4  feet  at  low  water.    Vessels  and  steamers 
fishing  to  leave  the  Santee  River  mu^t  therefore  go  northward  by  the 
Santee  River  Canal  and  Winyaw  Bay  to  Georgetown,  or  southward  by 
AllifCator  Creek  and  its  continuations  to  Charleston.    The  southern 
.nxite  as  usually  followed  is  31  miles  to  Bull's  Bay  and  77  miles  to 
Charleston,  going  from  the  northern  or  main  branch  of  the  Santee  6 
liles  through  Six-Mile  Creek  ;  thence  2  miles  down  the  South  Santee ; 
tence  9  miles  through  Alligator  Creek ;  thence  2  miles  through  the 
leedle's  Eye :  thence  1  mile  along  Casino  Bay ;  thence  half  a  mile  along 
Slack  Water  Reach ;  thence  6  miles  by  Cape  Romain  Big  Creek ;  thence 
I  miles  by  Bull  Creek  or  Sett  Creek  to  the  edge  of  BulFs  Bay  j  thence 
!J  miles  across  Palmetto  Flats  to  deep  water  in  BulPs  Bay ;  thence  10 
ailes  more  across  BulPs  Bay ;  thence  36  miles  further  through  narrow 
rreeks  or  sounds  and  over  at  least  five  shallow  reaches  to  Charleston. 
Tessels  can  leave  this  route  in  pleasant  weather  ahd  high  tides  and  go 
firect  to  Charleston  by  the  ocead  either  from  the  South  Santee  over  its 
^foot  bar,  or  from  Casino  Bay  over  its  flats  and  its  7-foot  bar  between 
the  Horns  and  Cape  Romain ;  or  from  BulPs  Bay  over  the  8-foot  bar. 

The  usual  route  througlji  Casino  and  BulPs  Bay  can  hardly  be  called 
10  inside  route  since  Casino  Bay  is  a  bay  1^  miles  deep,  3  miles  wide 
It  its  mouth,  and  opening  direct  upon  the  ocean,  and  Bull's  Bay  is  a 
by  4  miles  deep,  7  miles  wide  at  its  mouth,  and  also  opening  direct 
ipon  the  ocean.  No  vessels,  flats,  or  rafts  could  pass  through  either  bay 
acept  duringcalm  weather  and  high  water.  The  obstructions  along  this 
!oate  are  approximately  as  follows:  At  the  end  of  Alligator  Creek  a  mud 
lod  sand  shoal  of  about  400  feet  length  and  4  feet  depth  at  low  water ; 
o  Alligator  Creek,  at  the  meeting  of  the  waters  from  Santee  River  and 
Casino  Bay,  an  oyster-rock  shoal  of  2,000  feet  length  and  3  feet  aver- 
ige  depth  at  low  water  ^  in  Casino  Bay,  a  mud  and  sand  shoal  (Casino 
'lats)  of  5,000  feet  length  and  2  feet  depth  at  low  water ;  in  Slack 
VTater  Reach,  a  mud  and  sand  shoal  of  400  feet  length  and  4  feet  depth 
at  low  water;  at  Bull's  Bay,  a  mud  and  sand  shoal  (Palmetto  Flats)  of 
i,(K>0  feet  length  and  bare  at  dead  low  water.  Elsewhere  this  route  is  at 
east  6  feet  deep  and  60  feet  wide  at  low  water.  The  dredging  of  this\ 
Toate  to  100  feet  width  and  6  feet  depth  at  low  water  might,  according 
to  tbe  above  dimensions,  require  about  300,000  cubic  yards  of  dredging 
U  a  cost  of  about  $60^000. 

The  shoals  in  Alligator  Creek  might  be  permanently  removed  by  sim- 
ple dredging,  but  those  at  Casino  Flats  and  Palmetto  Flats  would 
probably  be  again  formed  by  the  next  severe  storms. 

Al.  cut  direct  through  the  marsh  from  Needle's  Eye  to  Cape  Romain 
Big  Creek,  so  as  to  avoid  Casino  Bay  and  Slack  Reach,  and  from  Bull 
or  Sett  Creek  into  Long  Creek  or  Harbor  River,  so  as  to  avoid  Pal- 
Bietto  Flats,  might  require  about  450,000  cubic  yards  of  dredging  at  a 
vmt  of  about  $90,000.  This  route  or  some  othersimilarroute through 
Lhe   marshes  would  probably  be  much  more  permanent  than  any  at- 
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tempted  catting  through  Casino  and  Palmetto  flats.  In  this  way  it 
might  cost  as  much  as  190,000  to  open  an  inland  ronte  31  miles  long, 
GO  to  100  feet  wide  and  6  feet  deep,  from  the  Santee  River  to  Bull's  Bay. 

The  commerce  to  be  benefited  is,  as  before  stated,  mainly  that  of  tlie 
Santee  River.  Ten  sail  boats,  of  from  5  to  25  tons  burden,  and  two  steam- 
ers, of  350  to  400  tons  burden  (150  feet  long,  50  feet  wide,  and  5  to  6 
feet  draught),  make  about  four  trips  per  mouth  through  this  route  dur- 
ing the  greater  part  of  the  year,  carrying  about  $500,000  of  goods, 
either  cotton,  rice,  naval  stores,  etc.,  out  of  the  Santee  River,  or  fertil- 
izers and  general  merchandise  up  into  the  river.  The  commerce  of  the 
Santee  River  must  continually  increase,  especially  as  the  river  is  now 
already  cleared  up  to  Camden,  on  the  Wateree,  and  is  being  cleared  up 
to  Columbia,  on  the  Congaree.  The  commerce  of  this  river  will  soon 
reach  such  a  magnitude  that  it  is  very  important  it  should  have  a  free 
outlet  by  an  inland  route  both  to  Charleston  and  Georgetown.  The 
route,  to  Georgetown  is  already  partially  opened  and  that  to  Charleston 
is,  in  my  opinion,  equally  necessary.  The  local  trafOic  along  Alligator 
Creek  to  BulFs  Bay  is  small  and  restricted  to  that  of  McClellanville 
and  the  rest  of  Saint  James  Parish,  Santee. 

This  parish  (according  to  the  1880  census  reports)  possesses  3,744 
total  population  and  produces  annually  about  |60,000  (mainly  cotton 
and  rice)  of  farm  crops.  One  thousand  dollars  spent  in  the  removal  of 
a  small  oyster-rock  barricade  at  the  mouth  of  McClellanville  Creek,  1 
mile  from  town,  would  allow  boats  of  8  feet  draught  to  go  up  to  within 
300  feet  of  the  existing  wharves  of  McClellanville ;  and  this  improve- 
ment would  probably  add  at  once  at  least  $20,000  to  the  annual  com- 
merce of  the  Saint  James  Parsh,  Santee.  For  this  reason,  1  am  of  the 
opinion  that  such  improvement  of  McClellanville  Creek  is  a  worthy 
improvement  and  should  be  included  in  the  general  improvement  of 
the  waters  connecting  Santee  River  and  BulPs  Bay  or  Charleston. 

In  my  opinion  the  interests  of  the  commerce  of  Saint  James  Parish, 
Santee,  and  that  of  the  commerce  between  the  Santee  River  and 
Charleston,  render  Alligator  Creek  and  other  waters  connecting  Santee 
River  and  Bull's  Bay  worthy  of  improvement  by  the  General  Govern- 
ment. 

The  exact  location  and.  cost  of  this  improvement  can  only  be  deter- 
mined by  a  special  survey.  As  the  best  route  can  only  be  determined 
after  a  special  examination  of  about  40  square  miles  of  marsh  and  a  sur- 
vey of  about  30  miles  of  creek  and  2  square  miles  of  ocean  bay,  this  survey 
will  take  a  good  deal  of  time  and  can  not  be  completed  early  enough 
for  me  to  make  any  final  report  to  the  present  Congress.  The  cost  of 
this  survey  is  estimated  at  $1,500. 

At  the  same  time  that  I  regard  this  route  as  worthy  of  improvement, 
I  am  inclined  to  believe  that  it  is  not  the  one  most  worthy  of  improve- 
ment between  the  Santee  River  and  Charleston.  As  before  stated,  no 
steamers,  boats,  nor  rafts  can  safely  pass  through  BulPs  Bay  at  pres- 
ent in  rough  weather  and  low  water,  and  there  is  no  good  reason  for 
expecting  that  any  permanent  channel  across  Bull's  Bay  can  be  ob- 
tained at  any  reasonable  cost. 

From  various  sources  of  information,  which  I  believe  to  be  reliable 
there  is,  however,  good  reason  to  suppose  that  a  permanent  inland 
route  can  be  obtained,  at  a  reasonable  cost,  from  the  Santee  River  to 
Charleston  through  Alligator  Creek,  Owendaw  Creek,  and  Wandoo 
River  and  the  connecting  marshes  or  swamps  so  as  to  pass  entirely  it] 
rear  of  Casino  Bay  and  BulPs  Bay.    If  such  a  route  be  practicable  ite 
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idoptioQ  would  obviate  the  necessity  of  the  expensive  and  doabtful 
fork  which  might  otherwise  have  to  be  done  at  Bull's  Bay,  and  would 
jire  results  far  more  advantageous  to  commerce. 

•  •'  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain  of  Engineers, 

The  Ohibf  of  ENaiNEEKS,  TJ.  S.  A. 

(Through  Supervising  Engineer  Col.  W.  P.  Oraighill.) 

[First  indorsement] 

United  States  Engineer  Office, 

Baltimore^  Md.y  February  9, 1887. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  approved. 

Wm.  p.  Craighill, 
Colonel  of  Engineers. 


llUBVEY  OF    ALLIGATOR    RIVER    AND    OTHER  WATERS    CONNECTING 
SANTEE  RIVER  AND  BULL'S  BAY,  SOUTH  CAROLINA. 

United  States  Engineer  Office, 

Wilmingtonj  N.  0.,  September  5, 1887. 

Genbbal  :  In  accordance  with  instructions  from  your  office,  dated 
larch  16, 1887.  and  the  river  and  harbor  act  of  August  5, 1886, 1  have 
^with  to  suomit  my  report  upon  the  survey  of  Alligator  Eiver  and 
ler  waters  connecting  Santee  Eiver  and  Bull's  Bay,  with  a  project 
its  improvement  and  an  estimate  of  such  improvement. 
This  project  and  estimate  of  cost  are  based  upon  a  survey  of  the  por- 
m  neediDg  improvement  as  made  by  Assistant  Engineer  Beid  Whit- 
[,aiid  as  checked  and  completed  by  United  States  Coast  and  Geodetic 
trvey  maps  of  1874,  and  as  checked  by  an  inspection  of  the  whole  route 
le  by  myself  in  sail  or  row  boat..  This  route,  tidal  throughout  its 
itire  len^h,  is  at  present  in  use  by  steamers  and  sail-boats  passing 
)ffl  the  Santee  Eiver  to  Charleston;  but  it  is  badly  obstructed  at  low 
Iter,  mainly  by  one  oyster-rock  shoal  and  four  mud  and  sand  shoals. 
therwise  it  possesses  everywhere  at  least  100  feet  width  and  6  feet 
>th  of  channel  at  low  water.  The  route  can  be  improved  by  dredg- 
ig  at  two  of  the  shoals  and  by  avoiding  the  other  three  shoals  by  the  aid 
canal  cuttings  through  the  neighboring  marsh.  In  my  opinion  these 
^dged  channels,  if  cut  to  100  feet  width,  will  remain  tolerably  per- 
cent for  many  years.  The  characteristic  features  of  the  route  and 
Eality  are  fully  developed  in  my  report  of  February  4, 1887,  on  its 
liminary  examination }  and  the  further  nature,  extent,  and  lociition 
f  the  proposed  channel  and  estimate  of  its  cost  are  fully  shown  in  the 
sport  of  the  assistant  engineer  and  in  the  maps  herewith  forwarded. 
Ir.  Whitford  deserves  much  credit  for  his  efficient  prosecution  of  the 
irvey,  especially  in  view  of  the  limited  funds  at  his  disposal.  Thepro- 
Dsed  route  is  indicated  on  the  inclosed  maps^b'y  the  numbers  1  to  17, 
om  Santee  to  Ball's  Bay,  and  by  numbers  13, 18,19,  20,  to  McClellan- 

lie. 

In  my  report  of  February  4, 1887, 1  stated  that  this  route  was  of 

tportance  mainly  as  forming  a  portion  of  the  water  route  connecting 

e  Santee  Biver  with  Charleston,  S.  C. ;  that  I  was  of  the  opinion  that 
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the  best  route  between  these  places  would  be  one  not  entering  B^ 
Bay  at  all ;  and  that  it  would  be  advantageous  to  have  this  examinaf 
and  survey  so  modified  by  Congress  as  to  cover  the  connection  of  Saa 
River  with  Charleston  instead  of  with  Bull's  Bay.  Cut  No.  3  of 
herewith  proposed  route,  while  allowing  an  entrance  into  Bull's  Baj 
so  located  as  to  avoid  the  objectionable  features  of  such  an  eiitra| 
and  is  also  so  located  as  to  form  part  of  a  future  route  to  Charlei 
along  the  line  (suggested  in  my  report  of  Februaiy  4, 1887)  thrd 
Owendaw  Creek,  marsh,  canals,  and  Wando  River,  should  such  a  t4 
be  requested  by  Congress.     . 

The  commerce  of  this  route  (shown  in  detail  in  the  report  of  the  asf 
ant  engineer)  is  stated  to  be  at  present  about  $1,000,000,  with  a  prob| 
increase  to  $2,000,000  within  a  few  years.  While  1  am  of  the  persj 
opinion  that  the  present  commerce  is  slightly  overestimated,  I 
equally  confident  that  the  probable  future  commerce  is^  if  anythj 
underestimated ;  and  believe  that  the  improvement  of  this  route,  if  4 
menced  at  once,  will  scarcely  be  completed  in  time  to  accommodatf 
growing  commerce.  For  these  reasons  I  believe  it  advantageous  td 
Government  to  assist  in  the  completion  of  a  6-foot  draught  channel  cm 
this  route  to  McClellanville  and  Bull's  Bay.  The  completed  chani 
6  feet  depth  and  100  feet  width  (for  details,  see  report  of  assistant 
gineer)  will  cost  about  as  follows : 

Dredging |U 

SnperintencieDce  and  coDtiDgenciea,  20  per  cent l 

The  entire' amount  estimated  might  be  advantageously  expend^ 
a  single  year. 

1  have  therefore  to  recommend  that  $183,000  be  appropriated, 
single  sum  for  the  improvement  of  Alligator  River  and  other  wjl 
connecting  Santee  River  and  Bull's  Bay  by  dredging  through  shoalfi 
cutting  across  intervening  marshes,  so  as  to  establish  a  6-foot  drai 
ft'ee  navigation  from  the  Santee  River  to  Bull's  Bay,  and  to  the  to^ 
McClellanville.  . 

Small  and  irregularly  voted  appropriations  will  greatly  increaai^^::^.,.^^ 
final  cost  of  the  work.  i^^85 

Respectfully  submitted,  ; 

W.  H.  BlXBY,    : 

Captain  o/Enginei 
The  Chief  of  ENGmEEES,  XJ.  S.  A.  ] 


report  of  mr.  reid  whitpord,  assista19t  enginrbr. 

Unitrd  States  Engineer  Office 
Geargetotcfif  S,  C,  June  10,  f 

Captain  :  In  compliance  \vith  orders  and  detailed  instrnctiona  contained  if 
letter  of  April  9,  I  have  the  honor  to  make  the  following  final  report  upon  ^ 
vey  of  AUiffator  River  and  other  waters  connecting  Santee  River  and  BuU^ 
South  Carolina. 

The  party  left  Georgetown  for  Cape  Romain  in  a  sailing  schooner  on  the  6th. 
May,  1867,  and  arrived  at  their  destination  on  the  8th;  the  field-work  began 
9th  and  ended  on  the  !sMth.    They  returned  to  Georgetown  on  the  25th. 

The  Santee  month  of  Alligator  River  was  selected  as  the  initial  point  of  t| 
vey,  and  was  continued  thence  by  compass  bearings  and  stadia  measurements 
tances  and  location  of  sounding  stations  were  obtained  in  the  following  mannci 
^transit  was  set  along  on  the  marsh  land,  and  numbered  tags,  attached  to  g| 
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cane,  were  located  as  far  each  way  as  the  stadia  rod  could  be  read,  the  last  tag  at 
vhich  the  rod  could  be  «een  being  moved  up  to  by  the  transit. 

When  the  map  was  being  made  on  a  scale  of  100  feet  to  the  inch,  these  taj^s  were 
pat  up  generally  every  100  feei,  but  only  located  .by  the  transit  every  200  feet,  the 
iotermedlate  ones  bemg  taken  as  one-half  way  between  the  numbers  regularly 
lofAled. 

The  -width  of  the  stream  was  taken  from  time  to  time  by  having  the  man  putting 
lip  the  tags  to  row  across  to  the  opposite  shore  and  give  the  transit  man  a  sight  at  the 
rod.  Wliere  the  scale  being  used  was  smaller  than  100  feet  to  the  inch,  these  sound- 
ing-»tAtion  tags  were  put  up  at  greater  intervals. 

Trie  transit  notes  were  plotted  in  the  field  on  cross-section  paper  as  fast  as  taken. 
Many  soundings  were  taken  from  shore  to  shore ;  these  being  more  numerous  where 
tbe^ale  was  large,  and  their  location  being  fixed  by  the  numbered  tags  attached  to 
the  canes.  These  soundings  wore  reduced  to  a  local  low  water  determined  by  one  tide 
in  the  vicinity  of  the  work.  The  zero  of  the  gauge  was  set  at  this  low  water,  and 
was  not  moved  so  long  as  the  difference  in  time  of  tides  was  not  seriously  affected  bv 
the  distance  of  the  work  from  the  gauge.  When  this  difference  amounted  to  enough 
to  caase  incorrect  soundings,  the  gauge  was  moved  up,  and  the  same  plan  pursued 
afain.     This  system  was  carried  throughout  the  whole  survey. 

Bench-marks  were  fixed  at  each  gauge,  securing  the  elevation  of  the  zero  of  each. 
Mon^  especial  care  was  taken  with  the  survey  of  points  where  dredging  would  be  re- 
fioired.  These  points  are  indicated  by  the  scftle  of  the  maps  being  larger  than  1,000 
feet  to  the  inch,  except  the  lengths  of  the  lines  of  the  proposed  cut-o&,  which  are 
ueasared  from  deep  water  to  deep  water. 

Information  in  detail  as  to  location  of  gauges  and  bench-marks,  with  their  eleva- 
tioos,  what  soundings  refer  to  each  gauge  and  bench-mark  as  per  detailed  maps,  what 
scales  yvere  used  on  the  maps  in  each  portion  of  the  survey,  is  shown  on  a  consoli- 
clated  map  * 

Our  survey  was  continuous  from  Santee  River  to  Bull's  Bay.  The  result  of  the  en- 
i  m  work  is  shown  on  fourteen  sheets  of  original  rough  field-maps,  which  are  respect- 
fnJly  sent  herewith.* 

The  object  of  the  survey  was  to  determine  the  practicability  and  cost  of  completing 
as  inland  water  route  between  the  8antee  River  and  Bull's  Bay,  and  from  Remain 
Rirer  to  McClellanville,  6.  C,  of  100  feet  width  and  4,  6,  and  6  feet  depth  at  low 
\vater. 

It  is  thought  that  any  dredged  channel  between  Santee  River  and  Bull's  Bay  would 
hare  a  tendency  to  fill  more  or  less  in  time,  requiring  occasional  dredging.    It  is  also 

elievetl  that  the  route  via  numbers  1,  25,  2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  15, 16, 
17.  H,  19,  20,  would  probably  remain  more  permanently  open  than  by  any  other  line 
(ofar  examined.  This  would  be  because  of  its  comparative  freedom  firom  cross-oar- 
e&ts  and  its  protection  from  damaging  winds,  as  well  as  possibly  avoiding  meeting 
pointD  of  tides  in  the  improved  channels.  Aside  from  this,  it  possesses  the  marked 
tUranta^e  of  being  an  inside  passage,  and,  consequently,  there  will  be  no  interrup- 
i«D  of  traffic  in  stormy  weather. 

For  these  reasons  it  is  respectfully  recommended  that  this  route  be  preferably  se- 
lected as  the  one  to  be  improved.  Should  the  dredging  be  done  from  No.  6  (see  sheet 
L4j.  via  Casino  Bay  and  Slack  Reach,  numbers  23,  22,  and  21,  it  is  believed  that  the 
;kaanel  thus  improved  would  not  remain  permanent,  because  being  exposed  to  east- 
"tilT  winds  blowmg  across  the  line  of  work,  and  the  consequent  shifting  of  currents, 
\Wiild  soon  lessen  the  depth  of  the  channel  excavated.  This  route  would  also  be  sub- 
feet  to  filling  from  another  cause,  namely,  by  the  sediment  discharged  from  the 
imths  of  the  Santee  and  Alligator  rivers  being  swept  down  to  and  deposited  in  the 
Indged  channel  during  the  prevalence  of  northeasterly  and  easterly  winds^  which  at 
t  ises  blow  with  g^reat  violence  along  this  section  of  the  beach  (coast).  Besides,  traffic 
vTMiId  necessarily  be  considerably  delayed  in  stormy  weather  by  the  exposed  condi- 

MB  of  Casino  Bay,  which  fronts  the  ocean. 

Dnring  the  writer's  presence  in  this  survey,  he  had  occasion  to  watch  the  effect  of 
tv«  easterly  and  northeasterly  gales  of  wind  on  Casino  Bay.  The  waves  rolled  in 
joon  the  bay  in  a  manner  which  appeared  to  bo  at  right  angles  with  almost  any 
kannel  which  could  be  selected  from  there  through  Slack  Reach  into  Remain  River. 
J  t  bi  be]  ieved  that  either  of  these  gales  would  have  considerably  damaged  any  dredged 
Lrhuoel  existing. 

frbouid  the  line  of  dredging  be  carried  up  Congaree  Boat  Creek,  thence  through  the 

Eover  parts  of  Mud  and  Oyster  bays,  it  is  believed  that  the  dredging  in  the  bays  would 
lot  remain  open^  unless  long  lines  of  expensive  training-walls  wore  built  to  contract 
ht  water  to  a  given  width  and  guide  the  currents  in  fixed  directions.  The  currents 
flow  in  and  out  of  these  bays  in  nearly  every  direction,  and  as  they  enter  from  the 
jv'anous  creeks  and  slonghs  they  sluggishly  spread  all  over  the  bays,  covering  a  com- 
|>a(atively  large  area  of  ground  with  very  little  water,  depositing  by  the  meeting  and 

f  *  Omitted,  and  a  reduce<l  map  in  three  sheets  substituted. 
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slacking  of  the  currents  whatever  sediment  they  may  have  brought  up.  In  goint 
out  they  fork  and  run  in  many  directions,  and  not  with  sufficient  force  to  scour  u^ 
and  carry  back  the  deposits  which  may  have  been  made  on  the  flood. 

There  is  plenty  of  water,  after  gettiue  into  Bass  Bank  Creek,  all  the  way  througl 
Romain  and  Boll  rivers  to  the  mouth  ot  the  latter.  Here  the  river  is  connected  witi 
Bull's  Bay  by  what  is  known  as  Palmetto  Flats.  The  shoal  water  begins  immedi- 
ately at  the  mouth  of  Bull  River  and  extends  thence  for  at  least  a  mile,  the  averact 
depth  being  not  over  1  foot  at  low  water,  in  every  direction  to  the  channel  in  BuIIb 
Bay.    The  bottom  of  Palmetto  Flats  consists  of  soft  mud  and  sand.  j 

It  is  thought  that  the  result  of  any  attempt  to  provide  a  dredged  channel  from  thk 
deep  water  in  the  mouth  of  Bull  River,  through  Palmetto  Flats  to  the  Bull's  Bay  Chaq- 
nel,  would  in  no  way  prove  satisfactory.    The  length  to  be  dredged  here  would  lis 
long,  the  width  and  depth  considerable,  and  the  whole  work  would  no  doubt  be  ei 
pensive.    After  once  exca^vated,  it  would  probably  not  remain  as  desired  unless 
miles  of  training- walls  were  constructed  of  stone  or  creosoted  wood,  along  the  dredge 
channel,  with  its  top  equal  at  least  in  height  to  the  high- water  level.    There  is  n 
especial  advantage  to  be  derived,  so  far  as  £iown,  by  carrying  the  improvement  int 
Bull's  Bay  through  Palmetto  Flats. 

There  is  a  much  better  route,  it  is  believed,  found  by  leaving  the  deep  water  i:  r 
Bull  River  at  14  (see  sheet  14),  and  cutting  through  the  marsh  land  to  deep  water  ii 
Long  Creek,  thence  past  the  mouth  of  Harbor  Creek  into  the  Bull's  Bay  Channel.    | 

The  distance  to  be  cut  through  the  marsh  land  from  creek  to  creek  is  x      ' 
is  thought  that  this  route  is  in  every  way  preferable  to  the  Palmetto  Flats 
large  volume  of  water  which  would  of  necessity  be  forced  in  and  out 
both  ebb  and  flood  tides  would  doubtless  prevent  any  fllling. 

The  route  examined  to  the  town  of  McClellanville,  via  McClellanville  and  Towi 
creeks,  has  sufficient  water  up  to  the  mouth  of  the  latter  creek,  within  less  than  j 
mile  of  the  town  itself.  At  the  mouth  the  water  shoals  suddenly,  and  continue' 
very  shallow  up  to  the  town.  It  is  thought  that  this  route  is  as  good  as  any  other  i 
this  direction,  and  possesses  the  advantage  of  being  along  the  frontage  of  the  tow 
where  commerce  is  carried  on. 

The  shallowness  of  Town  Creek  is  no  doubt  caused  by  the  numerous  sloughs  runnin 
into  it,  through  the  low  marsh  lands,  which  has,  by  long  continued  washing  in,  choke 
the  creek  up  to  its  present  condition.  ^  It  will  be  necessary  to  extend  the  dredgin, 
from  the  month  of  the  creek  continuously  to  the  town,  and  it  is  thought  that  if  th* 
excavat-ed  material  be  thrown  to  the  nght  and  left,  forming  mud  and  shell  dike 
across  the  mouths  of  the  above-mentioned  creeks,  that  the  dredged  channel  woul 
probably  remain  permanently  open. 


}ay  Channel.  J 
is  not  long.  11 
lats  route.  ThI 
it  of  this  cut  o^ 


DESCRIPTION  OF  THE    LINE    AND    CHARACTERISTICS  OF    THE  MATERIAL    ALONG 

AS  RECOMMENDED  TO  BE  IMPROVED. 
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The  shoal  at  the  Sant-ee  mouth  of  Alligator  River  is  composed  of  soft  mud.    Th 
bottom  through  Alligator  River  to  Tide  Gauge  Creek  is  of  soft  mud,  with  an  occa 
sioual  indication  of  sand  and  shells.    The  shoal  from  Tide  Gauge  Creek  to  Price  Islan 
is  composed  of  shells  and  mud ;  from  Price's  Island,  through  Kam  Horn  and  Needl< 
Creek  to  Mill  Creek,  the  bottom  is  soft  mud. 

There  is  no  work  needed  from  Mill  Creek  to  the  first  cut-off  at  7,  via  Mill,  Casino,  an< 
Cougaree  Boat  creeks.  The  soil  of  the  proposed  cut-off  7  to  8  is  probably  soft  mud  anc 
shells.  There  is  no  work  needed  from  8  to  9.  From  9  to  10,  another  proposed  cut-off 
the  soil  is  probably  the  same  as  from  7  to  8.  There  is  no  work  needed  from  10  to  1^ 
for  6  feet  depth.  The  soil  from  14  to  15,  another  proposed  cut-off,  is  probably  com 
posed  of  soft  mud,  shells,  and  sand.  There  is  probably  very  little,  if  any,  work  neede< 
from  15  to  17  for  6-foot  depth.  From  13  to  19  there  is  no  work  needed ;  from  19  to  2( 
the  bottom  is  composed  of  mud  and  shells. 

The  marsh  lands  through  which  the  proposed  cut-ofiQp  pass  doubtless  have  sufficien 
firmness  of  foundation  to  support  the  excavated  material  which  may  be  thrown  oo 
without  caving  to  much  extent. 

The  following  estimates  of  quantities  to  be  excavated  and  cost  are  based  upon 
feet  width  of  channel,  and  4,  6,  and  8  feet  depth  of  water  in  same  at  low  tide,  follow 
ing  the  line  from  Santee  to  Bull's  Bay,  as  recommended. 


>ot 

loq 
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Estimate  No.  1,^  Width  of  channel  lOOfeetf  and  A  feet  depth  at  low  water. 


Locality. 


At  Santee,  month  of  Alligator  Hirer 

From  Santee,  month  of  Alliji^tor  River,  to  upper 
month  of  Tide  Gange  Creek : 
From  upper  to  lower  month  of  Tide  Gauge 

Creek 

From  lower  month  of  Tide  Gaage  Creek  to 

Needles  Creek 

Tbronjch  Needles  and  Mill  creeks  to  Casino  Creek, 
w  follows : 
Deepening  present  width  of  water  in  Needles 

Creek 

Widening  Needles  Creek  50  feet  additional 

by  removing  marsh  land 

From  Mill  Creek,  month  of  Needles  Creek, 

through  Mill  Creek  to  Casino  Creek 

From  Casino  Creek,  month  of  Mill  Creek,  via 
rasino  and  Congaree  Boat  creeks,  to  No.  7. 
!«.  7  to  Xo.  f.  cut  No.  1,  through  the  marsh  land. 
S«.  9  to  No.  10,  cut  No.  2,  through  the  marsh  land. 

hom  No.  10  to  No.  14,  via  10, 12,  and  13 

frtnu  14  to  15,  cut  No.  8 

7oMcClellan%ilIe,  via  Remain  River,  McClellan- 
TiHe  and  Town  creeks,  as  follows : 
McClellanville  Creek  to  mouth  Town  Creek. 
Month  of  Town  Creek  to  McClellanville 


Number 
cubic 
yards. 


Total 


400 

2,000 
4,000 

14,074 

53.000 

1,851 


jt5.000 
111,750 


80.000 


40.000 


307. 084 


Material. 


Soft  mud 


Shells  and  mud 
do 


Soft  mud 

Mud 

do.. 


Mud  and  shells 
do 


Mud,  sand,  and  shells 


IMce 

per 

yard. 


Soft  mud  and  shells. 


Centi. 
25* 


25 
25 

25 
25 
25 


25 
25 


25 


Amount. 


25 


$100.00 

500.00 
1,000.00 

3,518.50 

13,250.00 

462.75 


21, 250. 00 
27, 039. 75 


21,250.00 


10. 000. 00 


99, 271. 00 


Estimate  No.  2.-— Width  of  channel  100  feet ;  depths  6  feet  at  low  water. 


Locality. 


kaa  6-foot  curve  in  Ssntee  River,  through  Alii- 
eaor  River,  to  Shell  Shoal  at  upper  month  Tide 

(mko  Creek 

ItS  shoal  at  upper  month  Tide  Gauge  Creek 

Wt  ween  stotitms  362  and  360 ) 

V«i  station  366  to  north  end  of  Price  Island 

hsi  north  end  of  Price  Island,  between  that 
toll  John's  Islands  and  the  west  shore  to  Ram 
som Creek  .....•...••......•••-.•............. 

llam  Horn  Creek  to  month  of  Needles  Creek. . 
I5««d]ee  Creek,  deepening  the  present  width 

<f  the  creek 

^itroing  the  present  width  of  creek  50  feet  ad- 

fetional ;  aolid  cutting  in  the  marsh  land 

iXill  <:reek  from  Needles  to  Casino  Creok 

W  Mill  Creek  to  7.  via  Casino  and  Boat  creeks . 
W  7  to  B  (cut-off  No.  1),  solid  cutting  through 

Mnhlandl 

Jus  8  to  0 

^  9  to  10  (cut-off  No.  2),  solid  cutting  through 

Ae  marsh  land 

Kn  10  to  14 

■MB  14  to  15  (cut-off  No.  .3),  solid  cutting  through 

ft» marsh  land... 

Sd  15  to  16,  in  Long  Creek 

kn  16  to  17 

•HrCIellanviUe Creek  to  mouth  of  Town  Creek. 
•  Town  Creek  to  McClellanville 


Number 
cubic 
yards. 


Material. 


108,995 

4,444 
3.111 


10.006 
866 


Sand  and  soft  mud. 


Shelln  and  mud 
do 


Price 

per 

yard. 


Soft  mud 
do.. 


24,629    do 


70,000 


Soft  mud  and  sand. 


Total 


15,111     Soft  mud. 


105,000 


138,055 


80,074 
"1,333 


40,000 


580, 714 


Soft  mud  Mid  shells. 


do 


Sand,  mud,  and  shells 
Sand  and  shells 


Mud  and  shells 


8872  BNa  87 71 


25 


25 


25 
25 

25 

25 
23 


25 


25 


25 


25 


25 


Amo«nt. 


$27,248.75 

1,111.00 
777. 75 


2, 524. 00 
216.50 

6, 157. 25 

17. 500. 00 
3, 777. 75 


26, 250. 00 


34, 513. 75 


22,266.50 


333. 25 
10,666.66 


152,678.50 
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Estimate  No.  2,-- Width  100  feet,  and  depth  S  feet  at  lato  water. 


Locality. 


Number 
onbio 
yards. 


From  8- foot  cnrre  in  Santee  River,  tbrough  Alli> 
eator  lliver,  to  north  end  of  Price's  Island 

From  north  end  of  I'rice's  Island  to  Kam  Horn 
Creek 

In  Kam  Horn  to  Needles  Greek 

In  Needles  Creek  to  Mill  Creek 

In  Mill  Creek  ftt>m  Needles  to  Casino 

"From  month  of  Mill  Creek  to  7,  via  Casino  and 
Congaree  Boat  creeks 

From7to8(caUolfNo.  1) 

From 8 too  

From9tolO(cutoirNo.  2) 

10  to  14,  shoal  at  Month  of  Puck  Creek  In  Re- 
main River 

1410  IS(cQt-oirNo.  8) 

16  to  17,  at  month  of  Long  Creek 

In  McCIellanville  Creek  to  Town  Creek 

In  Town  Creek  to  McCleUanville 


Total 


287,963 

15,716 

7,000 

122. 037 

27.  703 


125,000 
'i64,'852 

1,852 

111.  ^11 
2.814 


93,333 


958,881 


Material. 


Soft  mud,  shells,  and 
sand. 

Soft  road 

do 

do 

do 


Soft  mud  and  shells. 
Soft  mnd  and  shells. 


Soft  mud 

Mud,  sand,  and  shells. 
Sand  and  shells 


Mud  and  shells 


Price 

per 

yard. 


Amount 


25  $71,990.75 


25 
26 
25 
23 


25 


25 

25 
25 
25 


25 


8,929.00 

1,750.00 

30. 500. 25 

6, 925. 75 


31, 250. 00 


41,088.00 

4€3.00 

27, 777. 75 

703. 50 


23. 333. 25 


239,720.25 


COMMERCE. 

McCIellanville,  the  only  town  in  this  vicinity,  is  sitaated  on  the  mainland,  abont  9 
miles  in  a  northwesterly  direction  from  Cape  Romain  light-honse,  and  about  36  miles 
by  land  from  Charleston.  Its  population  amounts  to  about  600.  They  have  a  tri- 
weekly mail  to  and  from  Charleston,  beln^  carried  in  vehicles  drawn  by  horses.  The 
traffio  of  the  town  is  carried  on  by  small  sailing  vessels  exclusively,  to  and  from 
Charleston. 

The  want  of  sufficient  water  to  the  town  prevents  the  establishment  of  a  line  of 
small  steamers  th^ere.  The  people  in  this  vicinity  are  sadly  in  need  of  some  quickei 
means  of  transportation  than  they  now  have.  The  difficulty  in  this  way  does  not 
permit  the  fertile  lands  in  that  section  to  be  developed  as  they  should,  nor  allow  the 
commerce  to  grow,  as  it  no  doubt  would  with  better  and  quicker  facilities  for  trans- 
portation. 

The  fish,  oyster,  and  game  interest  would,  under  these  circumstances,  no  doabt, 
soon  become  of  marked  value. 

From  the  best  authorities  to  be  found  the  following  figures  on  the  yearly  commerce 
have  been  collected : 

TIIE  TOWN  OF  M'CLELLANYILLB. 


Articles. 


Quantity. 


EZPOBTB. 

Cotton hales. 

Naval  stores barrels . 

Bice  (rough) bushels. 

Miscellaneous  freights 


DCPOBTB. 


General  merchandise 
Total 


1,600 

9,000 

100.000 


Amount. 


$60,000 
12,000 

100,00(1 
20,000 


150.000 


342,000 


The  above  figures  were  furnished  by  Mr.  W.  B.  McClellao,  of  McCIellanville,  who 
thinks  that  if  there  was  more  depth  of  water  to  the  town  the  above  figures  would 
soon  be  doubled. 

LOCAL  COMMERCE  IN  BULL'S  BAY. 

The  cultivation  of  oysters  is  carried  on  to  quite  an  extent  in  this  bay,  and  it  is  rap- 
idly growing  into  a  valuable  enterprise.  The  '' Bull's  Bay  Oyster  Company"  has  so 
far  planted  about  10,000  bushels  of  oysters,  and  it  is  expected  to  have  planted  this 
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Kison  an  additional  40,000  bushels.    The  capital  of  the  company  amouts  to  $20,000, 
lad  it  is  intended  to  increase  it  within  a  year  to  $100,000. 
The  valne  of  the  present  year  exports  by  this  company  from  Ball's  Bay  amounts 

Oysters |15,000 

Iish  and  game 5,000 

ToUl 1 20,000 

The  foregoing  information  was  famished  by  Mr.  Samnel  J.  Pregnall,  a  large  stock- 
Mder  in  the  BalFs  Bay  Oyster  Company,  and  B.  Magwood,  superintendent  of  the 
■me  company. 

SJUfERCE  FOR  THE  PAST  TEAR  BETWEEN  6ANTEE  RIVER  AND  CHARLESTON,  VIA 
ALUGATOR  RIVER  AND  OTHER  WATERS  CONNECTINO  SANTES  RIVER  AND  BULL'S 
BAY,  SOUTH  CAROLINA. 

The  commerce  was  carried  on  by  two  side- wheel  steamers,  the  tonnage  of  each  being 


Articles. 


XMFOBTS. 


fctott bales. 

krii barrels. 

bits  tarpentine casks. 

KstSTes../. nnmber. 

I^r  freights j packages. 


ToUl 


EZFOBTS. 

«enl  merchandise ions.. 

Total 


Quantity. 


7,657 
13,8»3 

3,432 
20,123 

8,093 


3,465 


Valae. 


$343,565 
41,679 
68,640 
12,600 
29,246 


495.730 


236,122 


731,852 


This  information  was  furnished  by  Mr.  W.  P.  Holmes,  agent  of  South  Carolina 
Kcamboat  Company. 

This  company  own  and  run  the  steamboats  between  Santee  and  Bull's  Bay,  above 
'ferred  to. 

l£r.  Holmes  goes  on  to  say  in  his  letter  that  when  the  Wateree  and  Congaree 
^ere  are  open  to  navigation  the  business  of  the  steamers  would  be  more  than 
Mbled  at  once. 

From  the  above  the  annual  total  commerce  carried  over  the  route  between  Santee 
id  Bull's  Bay  amounts  in  value  to  $1 ,093,85*2.  It  is  thought  that  the  above-re ferred- 
k  route  is  worthy  of  improvement,  because  of  its  present  considerable  commerce, 
^  becaase  of  an  increase  to  commerce,  which  would  likely  follow  improvement. 
It  is,  therefore,  respectfully  recommended  that  you  consider  the  advisability  of 
timing  a  project  for  the  improvement  of  some  inland  water-route  between  Santee 
trer  and  Ball's  Bay,  South  Carolina. 

Id  handing  you  the  maps  of  the  survejr  it  is  respectfully  asked  that  you  consider 
^  restricted  funds  and  time  with  which  it  was  necessary  to  do  the  work,  and  there- 
*«  make  allowance  for  any  defects  you  mav  find  in  them. 

The  soundings  were  recorded  in  the  field  by  the  undersigned,  and  he  in  person  ex- 
■lined  as  carefully  as  timo  permitted  all  the  routes  mentioned  above. 
.  It  is  believed  that  the  result  of  the  survey  is  sufficiently  accurate  upon  which  to 
^ue  estimates  for  projects  looking  to  an  improvement  of  the  inside  passage  between 
^otee  Biver  and  Buirs  Bay,  South  Carolina. 

Hr.  H.  F.  Price,  surveyor,  and  other  members  of  the  party  have  my  thanks  for  the 
<^rfal  and  faithful  performance  of  their  duties. 

Reid  Whitford, 
Aanatant  Engineer. 
Capt.  W.  H.  BiXBT, 

Corpt  of  Engineers,  U.  8,  A, 
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IMPROVEMENT  OP  RIVERS  AND  HARBORS  ON  THE  COAST  OF  SOUTH 
CAROLINA  AND  GEORGIA,  AND  PART  OF  THE  ATLANTIC  COAST  OF 
FLORIDA. 


REPORT  OF  COLONEL  Q.  A.  GILLMORE,  CORPS  OF  KXGINEERS,  BVT. 
UAJ.  GEN.  U.  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  END- 
ING JUN^E  30, 1887,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


L  Charleston  Harbor,  South  Carolina. 

1  Wappoo  Cat,  Sonth  Carolina. 

I  Ashley  River,  Sonth  Carolina. 

i  Edisto  River,  Sonth  Carolina. 

<  Salkahatchie  River,  South  Carolina. 

i  Savannikb  Harbor  and  River,  Georgia. 

*.  Savannah  River,  Georgia. 

'.  Savannah  River,  above  Augnsta,  Geor- 
gia. 

I  Saint  Angnatine  Creek  (Thunderbolt 
River),  Georgia. 


10.  Romerly  Marsh,  Georgia. 

11.  Altamaha  River,  Georgia. 

12.  Doboy  Bar,  Georgia. 

1.3.  Brnnewick  Harbor,  Georgia. 

14.  £!ntrance  to  Cumberland  Sound,  Geor- 

gia and  Florida. 

15.  Inside  Passage  between  Feruandina 

and  Saint  John's  River,  Florida. 


EXAMINATION. 

« 

16.  From  Doboy  Island  to  Doboy  Bay,  Georgia. 


United  States  Engineer  Office, 

Is'ew  YorTc^  July  30,  1887. 

Sir:  I  have  the  honor  to  transmit  herewith  my  annual  reports  apon 
the  works  of  river  and  harbor  improvement  under  my  charge  for  the 
heal  year  ended  Jane  30, 1887. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GiLLMORE, 

Colonel  of  Engineers^ 
Bvt,  Maj.  den.,  U.  8.  A, 
The  Chief  of  Engineers,  U.  S.  A. 


N  I. 

mPROVEMENT  OF  THE  HARBOR  AT  CHARLESTON,  INCLUDING  SULLI- 
VAN'S ISLAND,  SOUTH  CAROLINA. 

Daring  the  fiscal  year  ending  June  30, 1887,  operations  for  improving 
the  entrance  into  Charleston  Harbor,  South  Carolina,  were  carried  on 
io  conformity  to  the  plan  submitted  in  my  communication  to  the  Chief 
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of  Engineers  dated  March  9, 1878,  and  printed  as  Appendix  H  of  the 
Annual  Beport  of  the  Chief  of  Engineers,  1878. 

By  this  project  it  is  designed  to  establish  and  maintain^  by  means  of 
two  jetties,  a  low- water  channel  of  not  less  than  21  feet  depth  across  the 
bar,  upon  which  the  greatest  available  depth  has  heretofore  been  only 
Hi  feet    The  estimated  cost  of  the  project  is  $3,000,000. 

Previous  to  the  spring  of  1878  there  had  been  expended  by  the  Gen- 
eral Government  in  the  improvement  of  the  ship-channels  in  Charles- 
ton Harbor,  subsequent  to  the  close  of  the  civil  war  (from  1871  to  1878), 
the  sum  of  $93,700  in  taking  up  the  wrecks  of  fourteen  iron-clad  ancl 
wooden  vessels  sunk  during  the  war,  and  in  removing  a  portion  of  the 
Bowman  Jetty  projecting  into  Beach  Channel. 

RECAPITULATION  OF  OPERATIONS  PREVIOUS  TO  JUNE  30,  1886. 

North  Jetty, — This  work  was  commenced  in  December,  1878.  The 
bottom  course  of  the  jetty  now  reaches  a  point  J  4,327  feet  from  the 
shore  end  on  Sullivan's  Island,  measured  along  the  axis  of  the  work. 
The  widths  of  the  log  mattresses  of  the  course  varv  from  43  feet  on  the 
shore  to  118  feet  at  the  sea  end ;  the  height,  including  riprap  stone,  from 
2^  to  4  feet.  A  second  course  of  mattresses  and  stone  was  laid  over 
certain  portions  of  the  foundation  course,  to  wit,  for  a  length  of  1,648 
feet,  from  a  point  7,600feet  seaward  from  the  shore  end,  using  mattresses 
from  66  to  81  feet  wide,  and  for  a  length  of  2,030  feet  seaward  from  a 
point  about  11,090  feet  from  shore,  with  mattresses  55  feet  in  width. 
Southeast  of  Drunken  Dick  Shoal,  from  a  point  about  7,200  feet  from 
shore  to  within  about  660  feet  of  the  seaward  end  of  the  jetty,  additional 
stone  has  been  distributed  over  it.  The  mattresses  used  in  the  north 
jetty  amounted  to  156,078  square  yards,  and  101,495  cubic  yards  of  rip- 
rap stone  were  placed  on  top. 

South  Jetty. — This  work  was  commenced  in  April,  1880.  On  June  30, 
1886,  the  seaward  end  of  the  foundation  course  had  reached  a  point 
16,440  feet  from  the  shore  end  on  Morris  Island,  measured  along  the  axis 
of  the  work.  This  course  is  formed  of  log-and-brush  mattresses  averag- 
ing 18  inches  in  thickness,  overlaid  with  riprap  stone  to  a  depth  of  from 
12  to  14  inches.  The  width  of  the  mattresses  varies  from  40  to  130  feet, 
but  at  the  crossing  of  the  existing  main  ship-channel  the  width  of  the 
bottom  course  has  been  increased  for  a  length  of  1,570  feet  by  adding 
an  apron  of  mattresses  and  stone ;  the  total  width  of  the  course  varies 
here  between  135  and  206  feet.  A  second  course  of  mattresses  and  rip- 
rap stone,  similar  to  the  first,  with  widths  varying  from  40  to  55  feet, 
and  of  an  aggregrate  length  of  10,586  feet,  was  laid  in  four  detached 
sections  upon  the  lower  course ;  and  a  third  course  of  mattresses,  44 
feet  wide,  was  placed  upon  the  second  course  for  a  length  of  1,206  feet 
where  the  jetty  crosses  the  deep  pocket  east  of  the  main  ship-channel. 
Additional  stone  was  deposited  in  the  form  of  a  ridge  along  the  center 
line  of  the  jetty  between  points  situated  7,986  feet  and  14,025  feet,  re- 
spectively, from  the  shore  end.  The  material  used  in  the  south  jetty 
amounted  to  287,038  square  yards  of  mattresses  and  124,147  cubic  yards 
of  riprap  stone. 

Dredging. — Some  dredging  was  done  on  the  bar  between  the  parallel 
seaward  portions  of  the  jetties  between  July  1  and  December  31,  1880. 
The  material  removed  consisted  of  sand  and  broken  shells,  and  amounted 
in  the  aggregate  to  85,549  cubic  yards.  The  operations  were  too  limited 
in  extent  to  produce  any  marked  effects. 
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SuUivan^s  Islaiid, — ^Two  spar-dikes  have  been  constracte^l  here  with  a 
iew  of  protecting  the  soath  shore  of  the  island  from  the  encroachment 
if  the  sea.    One  of  these  dikes  was  built  in  1880,  the  other  in  1881. 

Mount  Pleasant, — This  place  is  sitaated  in  the  bight  formed  by  Hog 
jland  Channel,  3  miles  from'  the  city  of  Charleston.  Two  spar-dikes 
tere  built  in  1884,  forming  part  of  a  plan  devised  to  prevent  the  wash- 
ag  away  of  the  shore-line,  which  had  been  progressing  for  several  years. 
Ihe  plan  forms  no  part  of  the  existing  project  for  improving  the  en- 
nnce  to  Charleston  Harbor. 

Details  of  thelbregoing  operations  are  incladed  in  my  annaal  report 
br  the  year  1886. 

Field  tcorJc. — A  large  amoant  of  field  work  has  been  performed  in  con- 
lection  with  the  work  of  constrnction.  Special  examinations,  including 
Drings  and  current  observations  for  locating  the  jetties,  were  required, 
Ad  since  1881  six,  more  or  less,  extensive  hydrographic  surveys  of  the 
Qter  harbor  and  bar  and  one  entire  survey  of  the  inner  harbor  have 
teeu  made.  A  system  of  triangulation  adopted  several  years  ago  has 
erved  as  a  basis  for  these  and  future  surveys. 

OPEBATIONS  DURING  THE  FISCAL  TEAR  ENDING    JUNE  30,  1887. 

No  dredging  was  done  in  the  past  fiscal  year. 

The  work  of  raising  the  height  of  both  jetties  at  various  points  has 
ieen  continued  under  a  contract  made  with  Mr.  Anson  M.  Bangs.  The 
laterials  and  mode  of  consti'uction  employed  have  been  substantially 
lie  same  as  under  previous  contracts. 

The  river  and  harbor  bill  passed  by  the  Forty-ninth  Congress  at  its 
1st  session  having  failed  to  become  a  law,  and  a  suspension  of  opera- 
tions for  an  indefinite  time  after  the  existing  appropriation  is  exhausted 
eeming  to  be  inevitable,  it  is  proposed  to  reserve  a  sum  of  from  $25,000 
tD  $30,000  to  be  used  in  repairing  any  damages  which  may  occur  to  the 
rtties  while  work  is  suspended,  applying  the  balance  of  the  available 
fands  in  raising  and  strengthening  both  jetties. 

Operations  on  the  jetties,  which  were  last  suspended  in  January,  1886, 
tere  resumed  in  December^  and  were  still  in  progress  at  the  close  of  the 
fccal  year. 

South  Jetty, — ^The  first  work  done  under  the  present  contract  consisted 
ai  laying  an  apron  of  mattresses  covered  with  riprap  stone  on  the  south 
Me  of  the  jetty  where  it  crosses  the  deep  pocket  east  of  the  main  ship- 
(faannel.  This  apron  is  a  seaward  continuation  of  a  similar  work  pre- 
nously^  laid,  and  extends  from  a  point  about  6,900  feet  from  the  present 
iiore  end  2,686  feet  seaward.  On  that  length  a  trench  had  formed  be- 
jond  the  ends  of  the  logs  of  the  bottom  course  formerly  laid,  due  to  the 
•rerpour  of  the  strong  currents  of  the  ebb  tide,  the  further  development 
if  which  was  liable  to  compromise  the  stability  of  this  section  of  the 
South  Jetty.  The  mattresses  used  in  the  new  apron  were  60  feet  wide, 
lod  to  that  extent  nearly  the  original  bottom  course,  which  varied  on 
this  reach  from  108  to  130  feet  in  width,  was  accordingly  enlarged.  The 
ftattresses  received  a  covering  of  stone  averaging  18  inches  in  thick- 
less. 

To  reduce  the  volume  of  water  which  at  ebb  tide  was  being  deflected 
icross  the  low  crest  of  the  jetty  at  this  point,  and  to  divert  it  toward 
the  crest  of  the  bar  between  the  jetties,  the  work  was  here  raised  for 
a  length  of  601  feet,  l)eginning  at  a  point  about  7,730  leet  from  the 
present  shore  end.  Hiprap  stone  was  distributed  over  the  middle  30 
keU  using  4^  cubic  yards  of  stone  per  linear  foot.    To  strengthen  and 
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preserve  the  advanced  portions  of  the  South  Jetty,  located  in  shallow 
water  and  expo$ed  to  violent  breakers,  stone  was  deposited  upon  th< 
middle  36  feet  of  the  work,  commencing  at  a  point  about  14^000  fee) 
from  the  present  shore  end.  At  the  close  of  the  fiscal  year  207  lineal 
feet  had  been  thus  re-enforce<l,  employing  2§  cubic  yards  of  stone  pel 
linear  foot. 

North  Jetty. — The  central  portion  of  the  jetty,  located  on  Drunker 
Dick  Shoal,  having  settled  at  some  places,  an  additional  course  was  laid 
over  the  old  foundation,  extending  2,136  feet  seaward  ^om  a  point  about 
5,300  feet  from  the  shore  end.  Mattresses  00  feet  in  width  covered 
with  a  layer  of  broken  stone  averaging  18  inches  In  thickness  were 
used.  Subsequently  3,300  cubic  yai^s  of  stone  was  distributed  ovei 
the  middle  20  feet  of  this  course,  to  secure  additional  strength  and  level 
oft'  the  rather  irregular  surface. 

Nineteen  thousand  and  seventy-seven  square  yards  of  mattresses  and 
13,227  cubic  yards  of  stone  were  used  in  the  work  on  the  North  Jetty, 
and  18,621  yards  of  mattresses  and  9,508  cubic  yards  of  stone  on  the 
South  Jetty  during  the  fiscal  year.  The  material  used  from  the  begin- 
ning of  operations  to  June  30,  1887,  aggregated  480,814  square  yards 
of  mattresses  and  250,959  cubic  yards  of  stone,  the  latter  equivalent  in 
weight  to  about  313,700  gross  tons. 

LENGTHS    OF    THK    SEVERAL    COURSES    LAID    FROM    BEGINNING    OF    OPERATIONS    TO 

JUNE  30,   1887. 

North  Jetty :  Feet. 

Length  of  bottom  coarse  from  shore  end  on  Sallivan's  Island 14, 327 

Length  of  second  coarse,  mattresses  and  stone 5,814 

South  Jetty : 

Length  of  bottom  coarse  from  present  shore  end  on  Morris  Island 16, 440 

Length  of  second  coarse,  mattresses  and  stone 10,58(5 

Length  of  third  coarse,  mattresses  and  stone 1,206 

The  sea  end  of  the  North  Jetty  is  925  feet  from  the  outer  ISfoot 
carve,  and  that  of  the  South  Jetty  2,250  from  the  same,  both  distances 
being  measured  along  the  prolongations  of  the  axes  of  the  jetties. 

CONDITION  'AND  EFFECTS  OF  THE  WORKS,  AND  CHANGES  IN  THE  HAR- 
BOR AND  ON  THE  BAR. 

TheJ€tti€8,^'No  material  changes  in  theconditionof  either  jetty  have 
occurred  during  the  past  fiscal  year,  except  such  as  are  due  to  the  work 
done  in  that  period.  On  June  30, 1887,  the  crest  of  the  new  riprap  stone 
filling  over  that  part  of  the  North  Jetty  which  crosses  Drunken  Dick 
Shoal  reached  nearly  up  to  the  level  of  mean  low  water.  A  year  before 
the  low- water  depth  over  the  work  at  this  place  varied  from  7  to  12  feet. 

The  South  Jetty  has  been  somewhat  dama^red  at  the  point  where  its 
foundation  course  rises  above  the  low- water  line  on  the  beach  of  Morris 
Island,  a  section  of  about  50  feet  in  length  having  apparently  gone  out. 
For  a  similar  length  between  high  and  low  water  mark  the  work  has 
settled  to  some  extent.  A  considerable  quantity  of  riprap  stone  has 
been  washed  off  the  shore-end  portion  of  the  jetty,  and  desposited  on 
the  beach,  a  short  distance  to  the  north  of  it.  Early  repairs  are  needed 
here.  The  apron  laid  during  the  year  for  protecting  the  base  of  the 
work  where  it  crosses  the  deep  pocket  is  of  too  recent  construction  to 
enable  me  to  say  whether  the  threatening  scour  has  been  effectually 
stopped  thereby.  The  crest  of  the  stone  filling  on  top  of  the  jetty  at  the 
same  place,  lately  commenced,  is  at  present  very  irregular,  but  will  be 
leveled  off  as  far  as  practicable  under  the  existing  contract.    At  the  sea- 
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ward  end  of  the  jetty,  the  work  of  raising  and  strengthening  it  with 
itODe  was  only  commenced  in  June ;  the  crest  is  at  the  level  of  low  water 
for  a  few  hundred  feet. 

8w{i8h  Channel  and  the  Bar. — 'No  important  changes  have  occurred  in 
Svash  Channel,  or  the  channel  between  the  seaward  portions  of  the 
jetties,  which  fact  may  be  accounted  for  readily,  when  it  is  considered 
ttiat  operations  were  only  resumed  in  December  last,  and  that  from  that 
time  to  and  including  the  month  of  May  they  were  limited  substanti- 
lUy  to  works  of  protection,  such  as  widening  the  foundation  of  the  South 
fctty  at  the  deep  pockety  and  constructing  an  additional  foundation  for 
tbat  section  of  the  North  Jetty  situated  on  Drunken  Dick  Shoal.  That 
portion  of  the  work  which  may  reasonably  be  expected  to  have  a  direct 
iaflaence  upon  the  development  of  the  new  channel  could  not  be  re- 
■med  nntil  the  la^t  month  of  the  fiscal  year. 

Jim  Evans^  Shoal,  as  defined  by  the  9-foot  low- water  curve,  is  some- 
that  smaller  in  area  than  last  year,  and  has  again  moved  slightly  sea- 
vard.  It  appears  this  year  divided  in  four  smaller  shoals,  the  southerly 
fidf^es  of  which  are  located  about  midway  between  the  jetties. 

Swash  Beef,  with  its  base  on  the  channel  edge  of  the  South  Jetty  near 
3  outer  end,  has  changed  only  in  so  far  that  its  head  or  easterly  end 
lis  advanced  a  short  distance  seaward. 

The  12-foot  low-water  curve  of  the  outer  slope  of  the  bar  between  the 
JKties  has  pushed  out  about  150  feet ;  the  15-foot  curve  also,  but  in  a 
lesser  degree,  while  the  18-ioot  curve  has  remained  practically  station- 
ay.  Traces  of  the  cut  dredged  between  the  jetties  in  1885  are  indi- 
cted by  somewhat  greater  depths  found  on  its  range  than  were  shown 
Jf  former  surveys.  Xo  navigable  channel  for  deep-draught  vessels  can 
k  said  to  exist  as  yet  between  the  outer  portions  of  the  works,  as  some 
Imps  of  less  than  0-feet  depth  at  mean  low  water  still  form  obstructions. 

The  18- foot  low- water  curve  of  the  "  Inner  Pocket,"  to  the  north  of  the 
^th  Jetty  on  the  inner  slope  of  the  bar  is  in  about  the  same  position 
i^last  year.  Its  seaward  or  easterly  end  is  about  2,080  yards  back  of 
fe present  seaward  end  of  the  south  jetty,  and  about  2,770  yards  from 
fc  outer  18  foot  curve.  The  15-foot  and  12-foot  curves  of  the  pocket 
iive  advanced  seaward ;  the  12-foot  curves  of  the  inner  and  outer  slopes 
i  the  bar  where  tbey  approach  each  other  are  about  450  yards  apart. 

Dranken  Dick  Shoal  has  moved  westward ;  its  9-foot  curve  nearly 
^hes  the  head  of  Bowman's  Jetty  on  Sullivan's  Island.  The  westerly 
^trance  to  the  old  Beach  Channel  is  thereby  practically  closed. 

Xo  survey  has  been  made  recently  of  Pumpkin  Hill  Channel  and  South 
^nnel,  and  I  have  no  direct  information  concerning  their  present  con- 
dition. 

Sdlivan^s  Island. — ^The  high-water  line  near  the  shore  end  of  the  North 
^ty,  and  for  some  2,000  feet  east  of  it,  has  remained  about  stationary, 
fctween  the  North  Jetty  and  Bowman's  Jetty  near.  Fort  Moultrie,  the 
^re  line  has  generally  advanced.  The  two  spur-jetties  built  on  this 
*ach  for  protecting  the  beach,  in  1880  and  1881,  respectively,  are  well 
^ered  with  sand.  West  of  Bowman's  Jetty  the  beach  has  cut  away 
iboat  200  feet,  exposing  to  view  the  palmetto  grillage  or  foundation  of 
4e  work. 

Harris  Island. — ^The  high-water  line  of  Cummings'  Point,  the  north- 
>ti  end  of  Morris  Island,  was  in  January,  1887,  about  3,000  feet  from 
f«  shore  end  of  the  south  jetty,  a  recession  southward  of  about  250  feet 
iftoe  1884.  Between  Cummings'  Point  and  a  point  about  900  feet  north 
*f  the  jetty  much  washing  of  the  beach  has  taken  place ;  since  1884  the 
*«>re-line  has  here  receded  over  300  feet.    In  the  vicinity  of  the  jetty 
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no  materiid  changes  with  regard  to  the  position  of  the  high  and  lo^ 
water  lines  have  been  observ^ ;  bnt  about  2,000  feet  south  the  cutting 
of  the  shore  has  amounted  to  about  180  feet. 

Inner  Harbor. — A  survey  made  1887  shows  that  the  inner  end  oi 
westerly,  entrance  of  Hog  Island  Channel,  between  Hog  Island  and 
Shute's  Folly  Island,  has  been  still  further  enlarged ;  about  100  feet  has 
been  cut  away  from  the  southwest  point  of  Hog  Island  since  1884.  Fur- 
ther to  the  eastward  the  widening  is  still  more  marked.  The  available 
depth  throughout  the  channel  is  at  present  12  feet.  The  two  spur-jettie€ 
built  in  1884  for  protecting  the  shore-line  of  Mount  Pleasant  are  in  fail 
condition.  The  high-water  line  from  Shem  Greek,  three-fourths  of  a  mile 
northwest  of  the  ferry  company's  wharf,  to  a  point  about  half  a  mile 
south  of  the  wharf  was  recently  surveyed.  The  shore-line  was  found 
to  have  receded  at  some  places  and  advanced  at  others,  the  filling 
slightly  preponderating,  perhaps,  since  the  survey  of  1881.  It  is  desir- 
able that  a  special  appropriation  should  be  made  by  Congress  for  the  con- 
struction of  some  works  for  contracting  the  inner  entrance  of  Hog  Island 
Channel,  or  at  least  preventing  its  further  enlargement.  In  previous 
annual  reports  I  have  pointed  out  the  danger  of  a  deterioration  of  the 
deep-water  area  in  front  of  the  wharves  of  the  city  of  Charleston,  if  the 
enlargment  of  this  channel  entrance  is  permitted  to  make  further  pro- 
gress. 

THE  COMMERCE  OP  CHARLESTON. 

For  the  purpose  of  indicating  to  some  extent  the  comme  rcial  interests 
involved  and  which  will  be  benefited  by  this  improvement,  a  few  sta 
tisticsare  appended.  For  comparison  the  records  of  the  year  1878. 
when  the  work  was  commenced,  and  those  of  1886  have  been  selected. 

ArrivaU  and  clearances  of  vessels  in  1878  and  1836,  respectively, 

ARBIVSD. 


Ooastwise 

Foreign  ports : 

American  Teseels 
Foreign  TesaeU . . 

Total 


1878. 


Vessels. 


896 

44 
329 


709 


Tonnage. 


322, 527 

19,935 
163,368 


505,630 


1886. 


Vessels. 

Tonnage. 

901 

20 
182 

550,20fi 

3,714 
114,007 

1,103 

668,430 

CLEARED. 


Coastwise 

Foreign  porta: 

American  vessels 
Foreign  Tossels . . 

Total 


266 

45 
298 


609 


172,988 

24,897 
149,976 


847,360 


890 

25 
201 


1,116 


643,258 

6,469 
126,943 


675,671 


I  am  informed  by  the  collector  of  customs  at  Charleston  that  the 
foregoing  statement  is  not  complete  in  so  far  that  the  number  and'ton- 
nage  of  vessels  below  100  tons  are  not  given,  and  because  a  very  large 
amount  of  coastwise  trade  does  not  pass  through  the  custom-house^  and 
is  therefore  not  represented  in  the  table. 
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Commerce  in  the  years  ending  August  31,  1878  and  1886,  respectively. 


fifaie  of  reeeipta  of  cotton,  rioe,  lutyal  stores,  phospluito  rock  and  other 

fprtilisers 

Talae  of  manafactares,  except  fertilisers 

^•iaeof  wholesale  and  retail  trade 

ToUl : 

bports: 

Cotton,  Upland  and  Sea  Island Vales. 

Rice baiTek. 

Karal  stores do... 

PboiKpate  rock,  erode  and  j*Toand tons. 

Lamoer feet,  B.  M. 


1878. 


$23,713,112 

8,500.000 

20,805,720 


47,536.832 


430,226 

41,843 

290, 3«2 

1J0.400 

9, 595, 053 


1888. 


133. 318, 898 

6. 761, 000 

26, 870, 054 


66, 948, 552 


40fl,  170 

4)0,497 

311.3)4 

10^588 

27, 615, 705 


Tbe  foregoing  tables  show  that  the  trade  and  commerce  of  Charles- 
am  have  largely  increased  since  the  commencement  of  operations  for 
&e  improvement  of  the  harbor,  and  there  has  been  a  decline  of  about 
S  per  cent,  in  the  rates  of  freight  and  insurance,  and  in  marine  insur- 
Qce  of  50  per  cent.,  during  the  same  period;  but  these  gratifying  facts 
in  not  be  ascribed  to  any  improvement  thus  far  secured  by  the  works 
projected  by  tbe  Oovernment.  At  the  same  time  it  may  safely  be 
isamed  that  the  successful  completion  of  the  project  of  improvement 
*ill  result  in  a  far  greater  development  of  the  commerce  of  the  port 
ian  will  be  possible  without  a  material  and  permanent  increase  of 
kpth  in  the  channel  over  the  bar. 

I  have  no  doubt  that  under  the  present  plan  the  practicable  low- 
^ter  depth  of  21  feet  in  the  channel,  equivalent  to  about  26  feet  at 
lean  high  water j  can  be  established— an  increase  of  over  9  feet  over  the 
Kesent  depth  of  the  bar  channel.  I  am  equally  confident  that  a  still 
greater  increase  in  depth  can  be  secured  by  adding  to  the  length  and 
weight  of  tbe  jetties.  It  has  been  roughly  estimated  that,  other  things 
^ing  equal,  the  tonnage  of  a  harbor  the  depth  of  the  entrance  to  which 
^  been  increased,  compared  with  its  average  tonnage  before  the  Chan- 
el had  been  improved,  is  in  the  proportion  of  the  cubes  of  these  depths, 
^iccording  to  this  estimate,  the  marine  business  of  Charleston,  when  the 
itties  shall  be  finished  and  the  desired  depths  on  the  bar  secured, 
ioQld  be  three  or  four  times  greater  than  at  the  present  time. 
When  the  present  shifting  and  comparatively  shallow  channel  of  en- 
^nce  shall  be  replaced  by  a  singleone  of  ample  depth  and  permanently 
bed  in  position,  affording  the  most  direct  access  from  the  sea  to  the 
^er  harbor,  the  one  needed  element  will  have  been  supplied  which, 
^conjunction  with  the  natural  advantages  of  the  geographical  situa- 
^Q  of  the  port,  its  deep,  capacious,  and  sheltered  anchorage,  its 
^arves  and  its  railroad  connections  with  the  West  and  Southwest, 
*iU  undoubtedly  assure  the  development  of  Charleston  into  a  great 
tiMiiinercial  city. 

APPROPRIATIONS. 

For  several  years  past  I  have  in  my  annual  reports  and  in  other  offi- 
j&l  communications  called  attention  to  the  necessity  of  making  more 
iberal  appropriations  for  completing  the  improvement  of  the  entrance 
J^Charleston  Harbor.  In  the  nine  years  which  have  elapsed  since  the 
■(St  appropriation  was  made  funds  have  been  provided  at  an  average 
^e  of  $165,000  per  year,  or  five  and  one-half  per  cent,  of  the  amount  of 
%  ettimated  aggregate  cost  of  the  work.    The  appropriation  of  $187,500 
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made  in  1886  will,  owing  to  the  failure  of  the  bill  passed  at  the  last  sc 
sion  of  Congress  to  become  a  law,  have  to  serve  for  carrying  on  the  wo) 
for  a  period  of  two  years,  permitting  an  annual  expenditure  of  on 
about  3  per  cent,  of  the  total  estimated  cost  of  the  work,  a  sum  whu 
might  perhaps  be  deemed  sufficient  for  annual  repairs  and  maintenan> 
of  a  work  of  this  magnitude,  but  inadequate  to  an  absurd  degree  f 
the  successful  prosecution  of  operations  having  in  view  the  completu 
of  the  project  within  the  present  centur3'. 

In  the  half-finished  condition  of  the  jetties,  deterioration  darii 
periods  when  operations  are  suspended  for  want  of  funds  is,  naturall, 
certain  and  rapid,  and  fully  40  per  cent,  of  the  amount  last  apiiropi 
ated  has  been  expended  in  work  which  would  have  been  unnecessary 
the  funds  required  to  secure  a  gradual  but  continuous  development  ac 
consolidation  of  the  structures  had  been  more  liberally  and  regular 
provided. 

It  is  obvious,  therefore,  that  while  the  current  ap])ropriations  are  : 
amounts  that  only  slightly  exceed  the  requirements  for  current  repair 
the  final  completion  of  the  jetties  will  be  indefinitely  postponed,  if,  t 
deed,  it  is  ever  accomplished.  The  inevitable  results  of  the  policy  whic 
has  obtained  heretofore  in  the  matter  of  supplying  money  for  improv 
ments  of  this  character,  in  their  increased  cost,  in  their  exposure  whi 
unfinished  to  serious  damage  if  not  total  destruction,  and  ip  the  coj 
tingent  losses  which  the  delay  in  their  completion  causes  the  conoime 
cial  interests  for  the  benefit  of  which  they  were  designed,  have  bee 
suggested  in  previous  reports  and  need  not  be  again  detailed.  I  desir 
however,  to  repeat  ray  former  recommendation  that  annual  approprij 
tions  of  from  $500,000  to  $750,000  be  made  with  a  view  to  speedily  an 
economically  completing  this  important  improvement. 

With  the  balance  of  $83,153.61  on  hand  July  1, 18b7,  less  $25,000  f 
$30,000  to  be  reserved  for  repairs  during  the  next  suspension  of  open 
tions,  the  work  of  raising  portions  of  both  jetties  to  greater  height 
with  riprap  stone  will  be  carried  on  to  the  limit  of  the  available  fandi 
A  resurvey  of  the  outer  harbor  will  also  be  made. 

This  work  is  located  in  the  collection  district  of  Charleston,  S.  C,  at  the  port « 
entry.    Amount  of  duties  collected  in  the  calendar  year  1886,  $*24,876. 

Since  the  existing  project  of  improvement  was  adopted  the  followin 
appropriations  have  been  made : 

By  act  of  Congress  approved  June  18, 1878 $200, 0( 

By  act  of  Congress  approved  Mar.  3,  1879 200, 0( 

By  act  of  Congress  approved  June  l4,  1880 170,  OC 

By  act  of  Congress  approved  Mar.  3,  1881 175,  OC 

By  act  of  Congress  passed  Aug.  2,  1882 auO.OC 

By  act  of  Congress  approved  July  5,  1884 250,  OC 

By  act  of  Congress  approved  Aug.  5,  1886 1H7,5C 

Total 1,482,5C 

Of  this  amount  there  had  been  expended,  from  the  beginning  of  opei 
ations  to  June  30^  1887,  the  sum  of  $1,399,346.49,  which  includes  th 
cost  of  building  shore  protections  on  Sullivan's  Island  and  Mount  Pleac 
ant,  not  provided  for  in  the  project  for  improving  Charleston  Harboi 

Balance  yet  to  be  appropriated  on  the  original  maximum  estimate 
♦1,625,000. 

The  following  drawings  and  papers  accompany  this  report: 

Sheet  I.  Chart  showing  the  sites  of  the  North  and  South  Jetties,  the  progress  mad 
in  their  cunstmotion  to  June  30, 1887,  and  the  present  depths  on  the  bar. 

Sheet  II.  Showing  section  of  the  North  Jetty,  and  a  plan  of  the  mattress  at  varion 
pointSi  as  built  to  jTune  30, 1887. 


I 


Lk 


1132     REIPORI 


made  in  1886 
sion  of  Congrcsi 
for  a  period  of 
aboat  3  per  c^ynr'^ 
might  perhaps  I 
of  a  work  of  tl* 
the  saccessfal  p 
of  the  project  '«• 

In  the  half'fl' 
periods  when  of 
certain  and  ra»I>* 
ated  has  been  ^^ 
the  funds  reqiii^ 
consolidation  of 
provided. 

It  is  obvious, 
amounts  that  oU 
the  final  complol 
deed,  it  is  ever  slC 
has  obtained  be£ 
ments  of  this  cl^ 
unfinished  to  seC 
tingent  losses  vrl 
cial  interests  fol 
suggested  in  pre* 
however,  to  rep©« 
tions  of  from  $50 
economically  coflO 

With  the  balau 
$30,000  to  be  res€ 
tions,  the  work  o 
with  riprap  stone 
A  resurvey  of  th< 

This  work  is  locat€ 
entry.    Amount  of  d. 

Since  the  exist! 
appropriations  ha 

By  act  of  Congress  a 
By  act  of  Congress  d 
By  act  of  Congress  a 
By  act  of  Congress  a 
By  act  of  Congress  p 
By  act  of  Congress  a* 
By  act  of  Congress  aj 


Total. 


Of  this  amount  i 
ations  to  June  30 
cost  of  building  sh 
ant,  not  provided 

Balance  yet  to  1 
♦1,625,000. 

T'he  following  dj 


vm 
LE 

I 

;  SHI 


^IN 


ZING     H. 

AT 

LESTC 

SHEET     2 

the  Kort. 
v/a.riou$  p« 

le     30     18 


MNAL 


l452T3rT. 


PLAN  . 


L1 


5 


40        16440  or  r 


I 


J I 


s= 


for  the  fiaoalytu'  m^^ddny  Ju,n«  Mf.  fdS/. 

Ciflaket  ofJSnyirte^ra, 
JTi/i  M^.  den  I.  l/>SJl . 


APPENDIX   N REPORT   OF   COLONEL   GILLMORE. 


1133 


Sheet  III.  Showiog  section  of  the  South  Jett3%  and  a  plan  of  the  mattress  at  vari- 
ous points,  as  bailt  to  Jane  30, 1687. 
Report  of  First  Lieut.  Frederio  V.  Abbot,  Corps  of  Eugiueers. 
Table  of  commercial  statistics  furnished  by  the  collector  of  the  port. 

Honey  statement 

Jaly  1, 1886,  amount  available $55. 00 

Amount  appropriated  by  act  approved  August  5,  L886 187, 500. 00 

187, 555. 00 
Jaly  1, 1887,  amount  expended  during  fiscal  year,  exclusive  ot 

Jiabilities  outatauding  July  1, 1886 $81,145.46 

July  1,  1887,  outstanding  liabilities 23,256.03 

104,401.49 

July  1, 1887, amount  available 83, 153.51 

f  Amount  (estimated)  required  for  completion  of  existing  project 1,525,000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

{     1889 750, 000.  CO 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


AUtract  of  proposals  for  construction  of  jetties  in  CJtarleslon  Harhor^  South  Carolina, 

opened  September  30,  1886.  ' 


So. 


ll'ames  of  bidders. 


P.  Sanford  Boss 

Rittenhonse  Moore . .. 

Anson  M.  Bangs 

AUred  Ames  Hewlett 


Mattresses, 

per  sqaare 

yaitl. 

* 

StODO, 

per  cnbic 
yard. 

Cenf8. 
85.0 
&3 
40 
77 

$3.27 
8.20 
3.  GO 
3.83 

AKgreeate 

cost  offfhe 

work. 


$87,200 
74,550 
71,225 
03,075 


Contract  awarded  to  Anson  M.  Bangs,  at  prices  stated. 


report  of  lieutenant  frederic  v.  abbot,  corps  of  engineers. 

i:nited  States  Engineer  Office, 

Charleston,  S.  C,  July  1,  1887. 

^iR  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  improving 
ibe  harbor  at  Charleston,  S.  C,  during  the  fiscal  year  ending  June  30,  1887: 

On  December  9,  1886,  work  on  the  jetties  was  resumed,  the  new  contractor  being 
Mi.  Anson  M.  Bangs.  Two  thousand  six  hundred  and  eighty-six  linear  feet  of  ad- 
citional  apron  was  put  in  to  the  south  of  the  South  Jetty  where  it  crosses  the  **  deep 
^ket.''  It  consisted  of  matrosses  loaded  with  18  inches  of  stone,  and  increased  the 
^4th  of  the  jetty  about  60  feet.  It  extended  from  a  point  6,38^  feet  from  the  old 
^^re  end  to  a  XM>int  9,06S  feet  from  the  same.  The  intention  is  to  stop  the  scour  near 
t^ jetty  produced  by  the  overpour  at  ebb  tide.  Whether  success  has  been  attained 
Till  require  some  time  to  determine.  The  work  was  completed  on  March  IG,  1887, 
«  which  time  the  plant  was  shifted  to  the  North  Jetty,  and  an  additional  founda- 
%  waa  laid  over  that  portion  of  the  jetty  which  crosses  Drunken  Dick  Shoal.  At 
<^«  place  a  gap  had  been  left  in  the  original  foundation,  which  was  filled  in  1881. 
^  tillini;;  began  to  settle  almost  immediately  afterwards,  but  after  a  time  it  seemed 
linearly  stop.  The  depth  of  water  over  the  jetty  hero  was  from  7  to  1*2  feet  at  the 
4n  annual  anrvey.  The  additional  foundation  just  completed  was  90  feet  wide,  and 
'^  loading  woh  18  inches  of  stone.  It  estends  from  a  point  5,282  feet  from  the  shore 
*^  to  a  point  7,418  feet  from  the  same.  It  is  thus  2,13(>  feet  long.  In  addition  to  the 
«ul  of  18  inches  to  each  mattress  as  above  reported,  about  100  cubic  yards  of  stone 
•fft*  d«*posito<1  on  the  niid(Uo20  feet  of  the  jotty,  on  most  of  \hc  niattroKses;  the  diH- 
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iributiou  was,  however,  so  rej^alated  as  to  bring  the  Jetty  to  as  even  a  crest,  20  feet 
wide,  as  the  anantity  of  stone  would  allow.  This  portion  of  the  North  Jetty  is  now 
nearly  np  to  low  water  thronghont  its  length.  This  work  was  completed  early  in 
Jane,  and  the  plant  was  next  shifted  to  the  South  Jetty  at  a  point  13,500  feet  from 
the  old  shore  end.  Here  stone  was  deposited  over  the  middle  36  feet  of  the  work, 
2.67  cnbio  yards  being  placed  on  each  running  foot  of  the  jetty.  The  structore  at 
this  point  is  nearly  up  to  low-water  level,  and  is  exposed  to  breakers  a  great  part  of 
the  time.  The  stone  is  deposited  to  strengthen  and  preserve  the  work  already  done 
here. 

Only  207  linear  feet  were  completed  at  the  end  of  the  fiscal  year. 

It  extends  from  13,500  feet  to  13,707  feet  from  the  old  shore  end. 

This  work  was  so  difficult  that  the  contractor  was  allowed,  at  his  request,  to  work 
simultaneously  at  a  point  known  as  the  **  deep  pocket." 

Here  the  jetty  was  low,  due  to  the  original  depth  of  water  in  which  it  had  been 
constructed,  and  the  object  to  be  attained  was  to  raise  its  crest  more  nearly  to  the 
general  level  of  the  outer  part  of  the  Jetty.  The  work  consists  of  depositing  stone 
along  the  middle  30  feet,  4.5  cubic  yards  beiufi^  put  on  each  running  foot.  At  the  end 
of  the  year  601  linear  feet  had  been  completea,  extending  from  a  point  7,206  feet  from 
the  old  shore  end  to  a  point  7,807  feet  from  the  same. 

On  Jnne  30, 1887,  the  length  of  the  foundation  of  the  South  Jetty  was,  as  previously 
reported,  16,440  feet,  that  of  the  North  Jetty  foundation  beme  14,327  feet.  Neither 
jetty  has  been  lengthened  daring  the  fiscal  year.  The  sea  end  of  the  South  Jetty  is 
2,250  feet  inside  the  outer  18-foot  curve,  and  the  sea  end  of  the  North  Jetty  925  feet 
from  the  same,  both  distances  being  measured  along  the  prolongation  of  the  axes  of 
the  two  jetties. 

On  the  night  of  August  31,  1886,  Charleston  was  visited  by  a  severe  earthquake, 
and  for  a  time  it  was  thought  that  the  Jetties  might  have  been  damaged,  channels 
changed,  and  our  reference  points  and  stations  moved.  The  Coast  Survey  made  an 
examination  which  showed  that  the  outer  channels  wero  practically  unchanged,  and 
a  retriangulation  which  we  made  as  soon  as  possible  showed  that  our  stations  were 
not  moved  relatively.  No  effect  upon  the  jetties  has  been  discovered  by  careful  ex- 
amination. The  building  known  as  the  old  United  States  court-house,  in  which  my 
offices  were  situated,  was  destroyed^  and  other  offices  wero  rented ;  all  Government 
property  was  saved,  with  but  little  injury. 

The  annual  survey  of  the  harbor  has  coverod  a  much  greater  aroa  than  is  usual, 
and  has  been  carefully  executed  at  slight  cost,  as  aknost  every  time  that  I  had  a 
boat's  crow  to  inspect  the  work  I  have  securod  soundings.  The  ground  coverod  ex- 
tends inward  to  the  entrance  of  the  Beach  Channel,  and  to  the  north  and  south  of 
the  two  jetties  about  half  a  mile.  About  8,200  soundings  were  taken.  Portions  of 
the  shores  of  Morris  and  Sullivan's  islands  have  been  surveyed.  The  Jetties  were 
examined  by  running  a  number  of  lines  of  soundings  as  nearly  as  possible  along  their 
axes,  and  from  them  the  usual  profiles  have  been  constructed.  To  determine  theso 
profiles  3,000  soundings  have  been  taken.  Strong  currontsnow  set  across  the  Jetties, 
and  they  are  so  high  that  it  is  in  many  places  difficult  and  dangerous  to  get  over  them 
even  in  a  row-boat.  This  makes  their  examination  by  soundings  more  troublesome 
and  uncertain  each  year.  The  high-water  line  of  Mount  Pleasant  has  been  carofnlly 
surveyed,  and  also  the  shoros  of  Hog  Island  Channel,  at  its  western  entrance.  Hog 
Island  Channel  has  been  sounded  from  this  entrance  nearly  to  the  Mount  Pleasant 
Wharf.    About  1,100  soundings  wero  taken  for  this  purpose. 

CONDITION  OF  THB  NORTH  JETTY. 

There  is  no  marked  change  during  the  past  twelve  months,  except  whero  new  work 
has  been  done.  In  places  the  Jetty  shows  higher,  and  in  others  lower  than  on  the 
profile  submitted  in  June,  1886,  but  not  more  so  than  is  easily  accounted  for  by  tho 
extrome  difficulty  in  keeping  accurately  on  the  center  in  taking  the  soundings. 
Whero  new  work  has  been  done  the  crest  is  nearly  up  to  low- water  level. 

CONDITION  OF  THB  SOUTH  JETTY. 

The  examination  of  this  jetty  was  postponed  till  the  end  of  the  fiscal  year,  as  dur- 
ing Jnne  work  was  in  progress  at  two  points.  After  tho  end  of  the  fiscal  year  windy 
weather  prevented  getting  soundings,  but  not  the  continuation  of  the  work,  so  that 
tbe  profile  shows  some  work  done  in  the  first  two  weeks  of  July. 

There  has  generally  been  no  marked  change  during  the  past  twelve  months  except 
where  new  work  has  been  done.  In  places  the  jetty  shows  higherand  in  others  lower 
than  on  the  profile  submitted  in  June,  1886,  but  not  moro  so  than  is  easily  accounted 
for  by  the  extreme  difficulty  in  keeping  accurately  on  the  center  in  taking  the  sound- 
ings. 

At  the  shoro  end  of  the  jetty  a  piece  about  50  feet  long  seems  to  have  gone  ont. 
This  is  almost  exactly  at  the  point  whero  the  Jetty  bottom  rises  above  the  low-water 
line  on  tho  beach. 


APPENDIX  N — REPORT  OF  COLONEL  GILLMORE.     1135 

For  50  to  75  feet  inside  of  this  the  jetty  shows  some  settlement.  Inspection  shows 
that  at  least  half  of  the  stone  has  been  washed  off  the  jetty  to  the  northward.  It  lies 
en  the  beach,  part  of  it  being  fully  15  feet  from  the  edge  of  the  mattress.  This  part 
of  the  jetty  ahonld  receive  more  stone  before  lone.  The  additional  apron  pat  in  to  the 
wath  of  the  South  Jetty,  where  it  crosses  the  deep  pocket,  had  been  in  place  such  a 
ihort  time  at  the  end  of  the  fiscal  year  that  it  is  not  possible  to  say  whether  it  has 
ttopped  the  catting  near  the  Jetty  or  not.  This  action  was  comparatively  slow  be- 
fore the  apron  was  built,  and  at  least  a  year  must  elapse  before  tho  failure  to  obtain 
deeper  soundings  south  of  the  jetty  can  be  said  to  indicate  that  the  action  has  really 
been  stopx>ed. 

Where  stone  has  been  deposited  on  the  deep-pocket  portion  of  the  jetty  from  points 
7;X0  to  8,200  feet  from  ''  a  "  the  crest  is  irregular  as  the  profile  shows,  but  there  is  a 
general  raising  of  the  jetty  of  about  6  to  10  feet  in  the  former  deepest  part,  and  of  3 
or  4  feet  over  the  remaining  portions  of  the  1,000  feet. 

It  is  anticipated  that  more  work  will  be  done  here  before  the  end  of  the  contract, 
the  object  being  to  fill  np  the  deeper  portions  to  the  general  level  and  thus  obtain  a 
Boxe  level  crest. 

At  the  enter  end  between  points  13,500  and  15,000  feet  from  "a"  the  new  work  is 
ihont  up  to  low-water  level  for  the  inner  200  feet,  and  the  outer  500  feet  shows  the 

Cty  2  or  3  feet  higher  than  last  year.  These  are  the  only  parts  where  the  new  work 
d  been  completed  on  this  portion  of  the  jetty. 

The  extreme  outer  end  of  the  jetty  shows  several  feet  higher  than  it  did  last  year, 
h»  to  being  more  thoroughly  sounded. 

In  comparing  this  year's  profiles  of  the  North  and  South  jetties  it  should  be  borne 
ID  icind  that  this  year  from  6  to  10  lines  have  been  run  alon^  the  axes  of  the  jetties, 
lod  Ihe  profile  obtained  from  plotting  all  the  soundings,  while  last  year  a  number  of 
mN»-sections  of  the  jetties  were  made,  and  the  profiles  constructed  by  connecting  the 
Aoalest  soundings  on  consecutive  cross-sections.  The  two  are  therefore  comparable 
nUy  in  a  degree. 

SWASH  CHA29NEL. 

A  comparison  of  the  surveys  of  1686  and  1887  shows  the  following  changes :  Jim 
Etaos  Shoal,  as  defined  by  the  9-foot  curve,  is  somewhat  smaller  in  area,  althongh 
tb«  difference  is  not  material  when  the  soundings,  but  slightly  over  9  feet,  are  con- 
•dered.  It  bajs  moved  seaward,  as  heretofore,  the  crest  having  advanced  about  150 
^t.  It  appears  this  year  subdivided  into  separate  shoals,  the  most  southern  of  which 
s  somewhat  nearer  the  Sonth  Jetty  than  the  extreme  southern  point  of  this  shoal  last 
jear.  Swash  Beef,  as  defined  by  the  9-foot  curve,  has  not  changed  materially  in  size. 
h  has  moved  seaward  (at  one  point  300  feet),  but  that  portion  near  the  South  Jetty 
W  moved  but  slightly.  Opposite  the  opening,  between  the  jetties,  the  12-foot  curve 
bs  moved  seaward,  as  has  also  the  15-foot  curve.  The  18-foot  curve  has  not  moved 
K»ward,  although  it  has  changed  its  shape.  The  inner  pocket,  as  defined  by  the  18- 
hot  curve,  has  retired,  but  the  15  and  12  foot  curves  have  advanced  seaward.  Old 
Svash  Channel,  which  lies  between  Jim  Evans  Shoal  and  Swash  Reef,  and  near  the 
teh  Jetty,  shows  generally  a  deeper  channel ;  but  at  the  shoalest  place,  which  is 
Kar  the  North  Jett^  and  about  1,000  feet  inside  of  its  outer  end,  no  greater  depth  is 
■nulable.  It  is  seriously  obstructed  as  a  navigable  channel  by  two  or  three  lumps  of 
k»  than  9  feet,  conspicuously  by  one  near  the  sea-buoy.  The  dredged  cut  had  disap- 
peared last  year  as  a  cut,  but  greater  depths  still  obtain  where  c&edging  was  done 
tbn  was  sbown  by  previous  surveys.  The  area  of  shoal  water  between  the  jetties, 
defined  by  the  12-ioot  curve,  has  not  materially  changed.  A  general  movement  sea- 
^rd  of  all  material  between  the  jetties,  both  inside  and  outside  of  Old  Swash  Channel, 
1  indicate  by  this  curve. 

A  comparison  of  the  surveys  of  1887  and  1884  shows  the  following  changes :  The  area 
ttvered  this  year  north  of  the  North  Jetty  has  not  materially  changed.  Sonth  of  the 
«ter  portion  of  the  South  Jetty  the  deep  water  (12  feet  or  over)  near  the  jetty  has  ad- 
vanced considerably  seaward,  so  that  there  is  now  only  750  feet  between  the  inner  and 
^ter  12-foot  cnrves,  near  the  outer  end  of  the  jetty.  Between  these  curves  there  Is, 
bwever,  very  shoal  water  to  be  crossed,  and  no  immediate  probability  of  a  channel 
Wreaking  through  here  is  indicated.  Almost  parallel  with  this  pocket  there  is  another 
i  little  further  to  the  south.  This  showed  also  on  the  map  of  1884  it  has  narrowed 
4id  moved  southward.  Its  inner  12-foot  curve  has  also  drawn  back  toward  Morris 
Uand.  In  18H4  there  was  but  400  feet  between  the  inner  and  outer  12-foot  curves  of 
this*pocket }  this  year  there  is  more,  but  there  is  a  narrow  channel  of  nearly  12  feet 
through  at  this  point.  The  shoal  of  less  than  9  feet  to  the  north  of  this  last  pocket 
bs  separated  into  several  lumps,  the  aggregate  area  of  which,  as  defined  by  the 
^foot  curve,  does  not  equal  that  of  1884.  South  of  this  pocket  the  9-foot  shoal  is 
neater,  and  it  has  moved  southwest.  The  outer  curves  to  the  south  of  the  South 
Mty  have  moved  seaward,  the  12-foot  but  slightly  as  a  whole.  In  fh>nt  of  the  jetties 
^  12-foot  curve  has  advanced  seaward  400  to  600  feet  between  1884  and  1887,  while 
the  15  and  Id  foot  curves  show  much  less  change.    The  deep  pocket  just  east  of  the 
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Main  Ship  Channe]  and  sonth  of  the  South  Jetty,  as  defined  by  the  18-foot  curve,  has 
been  reduced  in  area.  The  depths  near  the  jetty  have  increased,  due  to  overpour  at 
ebb  tide.  To  prevent  consequent  (settlement  the  additional  apron  reported  as  laid 
this  year  has  been  put  in. 

DKUNKEX  DICK  SHOAL. 

The  western  end  of  this  shoal  has  approached  the  Bowman  Jetty,  and  the  depth  of 
\^'ater  is  less  there  than  in  1884.  South  of  Sullivan's  Island  the  area  of  the  shoal  han 
diminished,  and  a  deep  pocket  (12  feet  and  over)  has  made  down  towards  the  North 
Jetty..  The  average  depth  upon  the  shoal  does  not  seem  to  have  chanced  materially. 
The  area  between  this  shoal  and  Jim  Evans  has  generally  increased  in  depth,  and 
that  of  Jim  Evans  within  12-foot  curves  has  not  greatly  changed  between  1884  and 
1887.  This  last  shoal,  however,  has  advanced  bodily  .'^OO  to  600  feet  to  the  southeast 
duriug  the  last  three  years. 

PUMPKIN  HILL  AND  SOUTH  CHANNELS. 

No  surveys  of  these  channels  have  been  made. 

BEACH  CHANNEL. 

The  advance  of  Drunken  Dick  Shoal  has  practically  closed  the  entrance  of  this 
channel  near  the  Bowman  Jetty.  Near  the  North  Jetty  it  has  changed  but  slightly. 
For  two-thirds  of  the  way  from  the  Bowman  J«tty  to  the  North  Jetty  it  has  generally 
narrowed  and  shoaled. 

SULU VAN'S  ISLAND. 

The  high-water  line  near  the  North  Jetty  and  for  2,000  feet  to  the  east  has  not  ma- 
terially cnanged.  Between  the  North  Jetty  and  the  Bow  man  Jetty  the  shore  has  made 
a  little  west  of  Jetty  B,  as  much  as  ISO  feet.  Just  east  of  the  Bowman  Jetty  it  has 
not  changed,  but  west  of  it  it  has  cut  away  about  200  feet.  The  general  slope  of  the 
beach  has  changed  but  little.  The  Palmetto  foundation  of  the  Bowman  Jetty,  locally 
known  as  the  Long  Grillage,  has  been  exposed  by  the  cutting  on  its  western  side. 
Jetty  B  is  now  entirely  covered  with  sand,  and  but  little  of  Jetty  A  shows  for  the 
same  reason. 

MORRIS    ISLAND. 

From  900  feet  north  of  the  South  Jetty  to  the  head  of  the  island  the  high- water  line 
has  moved  westward  330  feet  since  1884.  Ac  the  head  of  the  island  it  has  moved  south 
250  feet  in  the  same  time.  At  the  South  Jetty  the  change  is  very  slight,  but  2,000  feet 
further  south  the  cutting  away  amounts  to  180  feet.  At  the  last  point  the  island  is 
narrower  than  formerly,  due  to  the  presence  of  a  creek,  which  has  not  moved.  Geu- 
erally  the  island  has  moved  as  a  whole ;  the  sand  forming  the  spit  gradually  covers 
the  marsh  to  the  rear,  while  the  latt<er  reappears  on  the  front  beach  as  the  action  con- 
tinues. The  slope  of  the  beach  has  not  changed  materially  except  near  the  head, 
where  it  is  steeper  than  in  1884. 

The  comparisons  for  Beach  Channel,  Sullivan's  Island,  Morris  Island,  and  Drunken 
Dick  Shoal  are  w*ith  the  survey  of  1884,  since  which  date  no  survey  of  these  localitiea 
had  been  made  until  this  year. 

HOG  ISLAND  CHANNEL. 

The  survey  of  1887,  compared  with  that  of  1884,  shows  that  the  southwest  point  of 
Hog  IsLind  has  cut  away  about  100  feet,  and  to  the  eastward  of  the  point  the  cutting 
amounts  to  us  much  as  160  feet.    The  12  and  18  foot  curves  have  drawn  back,  show- 

; J ..  1    ;j • e    ^t  A.  ^         ^t  ■%.  1  y^  »A  ni  j^  %       .• 


MOUXT  PLEASANT  SHORE. 

The  Spur  jetties  built  in  1884  are  iu  fair  couditiou.  Some  stouo  has  been  thrown 
off  from  the  crests,  but  not  iu  sufficient  quantity  to  injure  their  etflciency.  The  high- 
water  line  has  been  carefully  surveyed,  and  a  comparison  with  the  survey  of  1881 
shows  that  near  Shem  Creek  it  has  made  30  to  40  feet.  Thence  to  the  wharf  of  the 
Mount  Pleasant  and  Sullivan's  Island  Ferry  Company  it  has  cut  generally,  although 
this  action  is  checked  by  the  existing  private  breakwaters,  so  that;  it  ouly  appears 
near  the  wharf,  where  it  is  70  feet.  East  of  the  wharf  the  high  water  lino  has  ad- 
vanced in  some  places  and  receded  in  others.  Generally,  however,  ftlling  is  indicated. 
This  is  not  entirely  due  to  the  jetties,  as  the  most  notable  advance  occurs  about  800 
feete&stof  the  wharf,  and  this  is  not  presumably  within  tluMr  intiuence.  No  accurate 
Hurv<\ya  of  tlm  bluff'  lino  exist,  but  the  indioi^tioijs  aro  thiit  this  gradu.'illy  re('0(l(»s,  i\\\(\ 
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lo  tbe  vashlDg  away  of  its  foot  by  the  waves.    No  accurate  surveys  of  the  high-water 
line  of  the  Mount  Pleasant  shore  have  been  made  between  1881  and  1887. 

Mr.  James  P.  Allen,  assistant  engineer,  has  rendered  most  valuable  and  efficient 
•err ice  since  the  appropriation  of  18d6  made  it  possible  to  resume  work. 
Very  respectfully,  your  obetlient  servant, 

Fbbdbrig  Y.  Aqbot, 
FirBi  Lieutenant  of  Engineera* 
Col.  Q.  A.  QiUJUOBX, 

Corp9  of  Engineen,  U.  8,  A, 


COMMBRCIAIi  8TATI8TIC& 


Mvalt  amd  elearaneee  of  veBselSj  and  eommerce  at  Charlestim,  8,  C»y  f)rom  Janmarjf  1, 

1875,  to  Deoemher  31, 1686. 

ARBIYED. 


Foroign  ports. 
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377,054 
668,408 

14,879 
18,216 
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ft 
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2U 
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Id 
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IT 
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H 
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*- 

98 
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27 
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6.014 
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81 
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610 
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8,409 

ajp.... 
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24 
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224.467 
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26 
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*  Indndee  vewels  which  are  not  required  to  enter  at  castom-honae. 
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Value  of 
exports. 

Talne  of 
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« 
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18,088,152 
16.017,408 
21.107,676 
18,603,126 
24,030,250 
21,927.269 
10,007.099 
20,144,865 
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15,167.889 
17,410,000 

$680,843 
465,662 
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184.127 
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Prind^l  article»  of  direct  foreign  import  and  export  panning  Ihroujh  Ihe  CMtom-houBe  of 
Charfeslon,  S,  C.ffrom  Ut  of  January,  18c?5,  to  'Mnt  Dicembfr,  18S3. 

IMPOKTS. 


Artiolea. 


1885.     I 


Sulphnr tons. 

Potash pounds. 

Kaiuitc - .  tcios. 

Other  fertilizers do.. 

Soila  nitrate pounds.. 

Fruit 


Free  of  duty. 


Malt  1  iqnor 

Cotton  ties pounds. . 

Cement uarrels . . 

Coffee pounds..  I 

Sundries 


Dutiable. 


Total. 


Qiumtity. 

11,275 

2. 4r»7, 000 

16,331) 

7.023 

703. 401 


1, 060. 000 
5,600 
5,020  , 


1886. 


Talw. 

Quantity. 

$220,000 

12,000 

SO,  000 

4, 747,  UOO 

12, 000 

15,500 

78,000 

.     6, 000 

IM.OOO 

513,000 

60,000 

1 


508,000 


11.000 

27,  000 

8,000 

500 

33,500  ' 


2, 139, 000 

13,800 

1, 207,  OCO 


80,000 
^,000^ 


Value. 

r226.000 

4a.ooo 

91.500 
50.000 
11,000 
55, 000 


490.500 

i:i.  000 
27, 000 
15.000 

7:..  000 

u.500 

144,  500 

635.000 


EXPOIITS. 


Cotton bales.. 

Fertilizers tons.. 

Rosin barrels. . 

Turpentine j^allons.. 

Cotton  seed poun  d  s . . 

Cotton-seed  oil gallons.. 

Lumber,  timber,  staTes  


Total. 


276,290 
13. 146 

170, 305 
1, 680, 373 

539, 310 
83,101 


14,070,800 

336, 376 

91. 582 

6,800 

340, 000 

151,568 

541,000 

1,555,716 

7,  UOO 

562,713 

40,000 

105,668 

58, 618 

15,158,000 

16,390,800 

38,»3L 

833,614 

52H,  000 

4,000 

43.400 

71,255 

17,410.000 


Theo.  D.  Jkrvey, 

Collector, 
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IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 

The  work  of  improving  Wappoo  Cut,  South  Carolina,  with  funds  sup- 
plied by  the  General  Grovernment,  was  begun  in  November,  1882. 

The  appropriations,  four  in  number,  thus  far  made  for  it  by  Congress, 
aggregate  $28,000. 

Wappoo  Cut  is  a  narrow,  tortuous,  tidal  stream,  separating  James 
Island  from  the  mainland  and  connecting  Stono  and  Ashley  rivers. 
An  examination  of  the  creek  was  made  under  my  direction  some  years 
ago,  the  report  of  which,  with  project  of  improvement,  forms  part  of  Ap- 
pendix J  4,  Annual  llepbrt  of  the  Chief  of  Engiueeis  for  1881,  and  is 
printed  as  tfouse  Ex.  Doc.  No.  19,  Forty-sixth  Congress,  third  session. 

The  project  of  improvement  contemplates  the  establishment  of  a 
straighter  channel  of  6  feet  depth  and  90  feet  width  at  mean  low  water, 
and  comprises  the  following  details  of  work : 

(1)  Dredging  on  the  bar  at  the  entrance  into  Ashley  River; 

(2)  A  solid  cut  through  the  marsh  at  the  end  of  the  first  easterly 
reach,  2J  miles  from  Ashley  River ; 

(3)  Dredging  in  Elliott's  Cut  and  the  reach  leading  to  it,  and  on  the 
bar  at  the  outlet  in  Stono  River; 
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(k)  Closiug  by  a  ligbt  balkbead  the  tUree  tidal  streams  that  enter 
this  now  route  from  the  north  ; 

(5)  Buil()in<>:  a  jt'tty  at  the  Ashley  entrance  to  guide  the  tlood  tide 
into  Wnjjpoo  Cut ;  imd 

(6)  Bnildiug  a  jetty  at  the  Stono  entrance  to  guide  the  ebb  tide  into 
tbe  cut. 

The  aggregate  C03t  of  these  works  was  estimated  at  $34,000. 

The  delays  in  granting,  and  the  insufficiency  of  amounts  of  appro- 
priations, have  rendered  it  impossible  to  complete  the  improvement  at 
all  points.  The  cuts  ^ready  made  but  left  unfinished  are  partially 
filled  up  from  caving  banks  while  operations  are  suspended. 

From  the  necessity  of  doing  part  of  the  work  over  again,  a  consider- 
able increase  of  the  cost  as  originally  estimated  seems  to  be  unavoid- 
able. 

OPERATIONS  PREVIOUS  TO  JULY  1,  1886. 

Operations  were  first  commenced  in  November,  1882. 

The  bulk  of  the  work  has  consisted  in  dredging.  Elliott's  Out  was 
improved  through  its  entire  length  of  about  2,000  feet  by  establishing  a 
low-water  depth  of  6  feet  on  an  average  width  of  60  feet.  A  solid  cut 
of  the  same  depth,  average  width  80  feet,  and  800  feet  long,  was  made 
through  the  marsh  of  "Devil's  Elbow,"  securing  a  straight  and  con- 
Teoient  passage  in  place  of  the  extremely  tortuous  route  through  the 
bend  of  that  name.  A  channel  of  similar  depth  was  dredged  through 
the  shallow  bends  from  Elliott's  Cut  to  the  Marsh  Out.  Some  dredg- 
ing was  also  done  on  the  bar  at  the  Ashley  River  entrance  of  Wappoo 
Cat.  The  material,  consisting  of  sand,  mud,  and  broken  shells,  removed 
by  dredging,  amounted  in  the  aggregate  to  117,000  cubic  yards. 

A  number  of  snags,  stumps,  and  overhanging  trees  were  removed 
and  a  bulkhead  was  built  across  the  mouth  of  Pompey's  Cut,  a  tidal 
branch  entering  Wappoo  Cut  at  the  upper  end  of  Elliott's  Cut,  which 
bad  heretofore  carried  sand  and  mud  into  the  channel  of  navigation. 

OPERATIONS   DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,   1887. 

Although  an  appropriation  of  $5,000  has  been  available,  no  work  was 
fcne  except  making  a  survey  during  the  latter  part  of  the  year. 

The  navigable  channel  improved  by  former  operations  was  found  to 
be  in  tolerably  fair  condition,  and  it  was  deemed  best  to  retain  the  funds 
i^t  appropriated  until  the  shoals  should  again  become  troublesome  to 
Irrigation,  as  the  amount  available  for  work  was  not  considered  to  be 
efficient  to  commence  the  construction  of  permanent  works  or  do  more 
than  remove  local  obstructions  that  might  form  in  the  channel. 

CONDITION  AND  EFFECTS  OF  THE  WORK. 

A  careful  survey  made  in  March,  1887,  has  shown  that  there  was  then 
*  good  channel  with  over  6  feet  at  mean  low  water  throughout  Wappoo 
Cut,  with  the  exception  of  a  small  bar  at  the  mouth  of  Pompey's  Cut, 
•ver  which,  however,  5 J  feet  could  be  carried. 

Id  Elliott's  Cut  ihe  channel  has  retained  its  depth,  but  has  narrowed 
*>Dwderably. 

The  work  thus  far  done  has  resulted  in  a  decided  deepening  of  the 
Navigable  channel,  which  previous  to  1882  had  only  low-water  depths, 
f^Dging  from  I  foot  to  4  feet  in  the  shallow  reaches  of  the  westerly 
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section  of  Wappoo  Cut,  where  uearly  all  the  operations  have  been  car- 
ried oil.  In  consequence  of  the  continued  narrowing  of  the  improved 
channel  in  these  reaches,  caused  by  caving  banks,  it  is  expected  that 
some  dredging  will  have  to  be  done  very  soon. 

GENERAL  REMARKS. 

Wappoo  Cut  is  undoubtedly  of  considerable  commercial  value.  It 
forms  a  portion  of  theouly  inland  route  for  navigation  between  Charles- 
ton Harbor  and  the  country  south  of  it.  I  am  informed  that  duripg  the 
past  fiscal  year  the  aggregate  tonnage  of  all  kinds  of  vessels  passing 
through  the  cut  was  110,000  tons,  while  the  total  value  of  staple  arti> 
des  of  commerce,  consisting  of  phosphate  rock,  fertilizers,  cotton,  rice, 
vegetables,  and  lumber,  was  estimated  at  (080,000. 

No  commercial  statistics  for  the  year  1882,  when  the  improvement 
was  commenced,  are  obtainable,  nor  can  I  state  whether  the  work  thus 
far  done  by  the  Government  has  had  any  effect  upon  the  rates  of  freight 
and  insurance. 

It  is  conceded  that  the  work  performed  by  straightening  and  deepen- 
ing the  route  has*  resulted  in  materially  improving  the  navigation  of 
Wappoo  Cut  Steam-boats  passing  through  can  now  make  their  trips 
with  regularity  and  much  greater  convenience. 

The  cut  is  still  lacking  in  depth  at  some  parts,  and  the  width  of  90 
feet,  which  the  channel  is  contemplated  to  have  under  the  existing  pro- 
ject, has  not  yet  been  established.  I  have  no  doubc  that  when  these 
dimensions  shall  have  been  secured  by  completing  the  improvement 
the  commerce  and  navigation  through  this  route  will  be  essentially  bene- 
fited and  increased. 

With  the  balance  of  $5,000.37  on  hand  on  July  1, 18 S7,  it  is  contem- 
plated to  resume  dredging  at  those  portions  of  Wappoo  Cut  where  local 
examinations  may  show  such  work  to  be  necessary. 

The  following  appropriations  have  been  made  for  this  improvement : 

By  act  of  Congress  approved  March  ,3,  1881 $10,000 

Bv  act  of  Congress  passed  Aagnst  2, 1R8:^ 10,000 

By  act  of  Congress  approved  .Taly  5, 1884 :^000 

By  act  of  Congress  approved  August  5, 1886 5,000 

Total 28.000 

The  total  expenditures  to  Jane  30,  1887,  were  $22,999.63. 

This  work  is  located  in  the  collection  district  of  Charleston,  S.  C.  Charleston  is 
the  nearest  port  of  entry.    Amount  of  duties  on  imports  collected  in  1886,  |24, 876. 

Money  statement, 

July  1,1886, amount  available $31.60 

Amount  appropriated  by  act  approved  August  5, 1886 5, 000. 00 

5, 031. 60 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ontstandiug  July  1,1886 $31.2.'5 

July  1, 1887, amount  available 5,000.37 

(Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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IMPROVEMENT  OF  ASHLEY  RIVER,  SOUTH  CAROLINA. 

A  Bum  of  $5,500  has  thus' far  been  provided  by  Congress,  in  foar 
different  appropriations,  for  improving  Ashley  River,  South  Carolina. 

The  first  appropriation,  of  $1,000,  'was  made  by  act  approved  Jnne 
14, 1S80. 

Ashley  Biver  was  examined  and  partially  surveyed  nnder  my  direc- 
tion, under  a  provision  of  the  act  of  March  3, 1872.  My  report,  with 
project  of  improvement,  is  printed  as  Appendix  S  8  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1873. 

The  plan  of  improvement  recommended  comprised : 

(1)  The  removal  of  a  shoal  or  bar  at  a  place  known  as  Accabee,  be- 
tween 7  and  8  miles  above  Charleston  City,  where  only  9  feet  of  water 
at  mean  low  tide  was  found  in  1873,  while  the  channel  of  approach  to 
it  from  below  was  only  about  40  feet  in  width  between  the  10-foot 
curves. 

(2)  The  removal  of  a  shoal  at  a  point  below  the  Wando  Phosphate 
Works,  about  2  miles  above  Accabee,  where  only  6  feet  of  water  was 
found  at  low  tide. 

It  was  proposed  to  lower  these  shoals  by  dredging  to  a  low- water 
depth  of  from  10  to  11  feet. 

The  mean  rise  and  fall  of  tides  in  Ashley  Biver  is  about  5  feet. 

The  cost  of  the  work  was  estimated  at  $5,000. 

No  work  was  done  during  the  past'  fiscal  year. 

With  the  approval  of  the  Department,  the  sum  of  $1,000,  appropri- 
ated by  act  approved  August  5, 1886,  is  held  for  the  present,  to  be  ex- 
pended when  necessary  in  dredging  on  one  or  both  of  the  shoals  where 
work  has  been  done,  should  the  cuts  fill  in,  or  at  any  other  point  on 
the  river  which  may  shoal  to  a  low- water  depth  of  less  than  10  or  11 
feet 

In  February,  1882,  and  in  April  and  May,  1886,  two  shoals  with  de- 
ficient depths  of  water  over  them  were  dredged  to  low- water  depths  of 
from  10  to  11  feet,  on  widths  varying  from  100  to  over  200  feet ;  the 
improved  channels  connecting  with  the  low-water  curves  of  corre- 
sponding depth  at  their  ends.  One  shoal  is  situated  at  Accabee,  about 
8  miles  above  the  city  of  Charleston  ;  the  other  about  2  miles  further 
np  the  river,  near  the  Wando  Phosphate  Works. 

The  material  removed  consisted  of  sand  and  mud,  and  amounted  in 
Uie  aggregate  to  23,124  cubic  yards. 

At  the  end  of  the  preceding  fiscal  year  the  improved  reaches  were  in 
satisfactory  condition,  and  they  have  so  continued  during  the  year  just 
closed. 

The  appropriations  made  to  date  exceed  the  estimated  cost  of  the  im- 
provement by  $600,  but  the  expenses  thus  far  incurred  are  less  than 
the  estimate.  Although  the  improvements  have  been  satisfactorily 
Qiaintained,  it  is  probable  that  an  enlarged  project  may  eventually  be 
required  to  render  them  practically  permanent  by  providing  suitable 
^orks  of  contraction  to  concentrate  the  currents  over  the  shoals.  There 
(exists,  however,  at  present  no  necessity  for  recommending  the  adoption 
ofRuch  a  revised  project. 

• 

BEHABKS  ON  THfi   COMMERCE   Of  ASHLEY  BIVEB. 

The  traffic  of  Ashley  \Biver  consista  chiefiy  in  the  transportation  of 
phosphate  rock  mined  in  the  vicinity  of  the  upper  reaches  of  the  river. 
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As  far  aa  knowD,  this  industry  began  in  1868 ;  a  cargo  of  100  tons  of 
rock,  shipped  on  April  14  of  that  year,  is  considered  to  be  the  first  ever 
sent  down  the  river-  • 

I  have  been  unable  to  obtain  commercial  statistics  of  the  river  for 
1882,  in  which  year  the  first  work  of  improvement  was  done.  Accord- 
ing to  information  believed  to  be  trustworthy,  the  commerce  passing 
over  Ashley  Kiver  in  the  fiscal  year  ending  June  30,  1887,  was  as  fol- 
lows: 

150,000  tons  of  phosphate  rock ' $675,000 

30,000  toni!  of  salpbnr,  kainit  potash,  and  other  fertilizing  material 750, 000 

Total  value 1,425,000 

During  the  same  period  the  tonnage  of  steamers,  tugs,  sailing  vessels, 
and  other  craft  using  the  river  was  275,000  tons. 

Kates  of  freight  on  the  river  are  admitted  to  have  been  lowered,  due 
to  the  dredging  done  by  the  Government.  Vessels  of  greater  tonnage, 
capacity,  and  draught  can  now  pass  over  the  shoals  that  formerly  ob- 
structed navigation.  The  proportion  of  reduction  of  rates  has  not  been 
stated. 

Regarding  the  prospective  advantages  to  commerce  that  may  ensue 
by  the  completion  of  the  improvement,  I  would  say  that  the  work  as 
contemplated  by  the  existing  project  is  nearly  completed.  The  chan- 
nels heretofore  dredged  require  enlargement  at  some  places,  and,  as  I 
have  already  stated,  a  revised  project  may  have  to  be  prepared  at  some 
future  time  with  a  view  of  rendering  the  improvement  permanent. 

Judging  from  results  obtained,  the  final  completion  of  the  project 
should  prove  beneficial  to  commerce.  Since  the  river  has  been  im- 
proved vessels  of  as  much  as  800  and  1,000  tons,  drawing  15^  feet  of 
water,  have  been  employed,  while  previously  vessels  of  from  400  to  500 
tons  and  12^  feet  draught  represented  the  limit  of  safe  navigation.  It 
may  be  claimed  that  Ashley  River,  in  its  present  condition,  can  be  re- 
garded as  a  locality  where  the  imi)rovement  secured  is  exceptionally 
large  in  proportion  to  the  expenses  incurred  for  it,  but  the  improvement 
is  local  in  a  conspicuous  degree. 

This  work  is  located  in  the  collection  district  of  Charleston,  S.  C.     Charleston  is 
the  nearest  port  of  entry.    Amonnt  of  duties  collected  in  1886,  $24,876. 

Since  the  plan  of  improvement  was  adopted  the  following  appropria- 
tions have  been  made : 

By  act  of  Congress  approved  June  14, 1880 • $1,000 

By  act  of  Congress  approved  Mar.   3,1881 1,500 

By  act  of  Congress  approved  July   5,1884 2,000 

By  act  of  Congress  approved  Aug.  5,  1886 1,000 

Total 5,500 

The  total  expenditures  to  June  ^,  1887,  were  $4,468.46. 

Money  statement. 

July  1, 1886,  amount  available $42.74 

Amonnt  appropriated  by  act  approved  August  5, 1886 1, 000.  CO 

1, 042. 74 
Julv  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1886 11.20 

•  ■' 

July  1, 1887,  amount  available 1,031.54 
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N4.       . 
IMPROVEMENT  OF  EDISTO  RIVER,  SOUTH  CAROLINA. 

Three  appropriations,  aggregating  $16,000,  Lave  thus  far  been  made 
by  Congress  for  improving  Edisto  Kiver,  South  Carohna. 

The  Edisto  is  one  of  the  principal  rivers  of  South  Carolina.  It  is 
fonned  by  the  junction  of  the  North  and  South  Porks,  which  unite  in 
the  southern  part  of  Orangeburg  County.  The  South  Pork,  commonly 
knowD  as  the  South  Edisto,  is  the  main  river.  It  empties  into  the  ocean 
Dear  St.  Helena  Sound. 

Edisto  River  was  examined  under  my  direction  with  a  view  to  its  im- 
provement in  September  and  October,  1880.  My  report,  dated  Decem- 
ber 31,  1880,  with  project  of  improvement,  is  printed  as  Appendix  J  15 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1881,  and  also  as 
part  of  House  Ex.  Doc.  No.  23,  Forty-sixth  Congress,  third  session. 

ft  is  contemplated  to  improve  the  river  from  Guingard's  Landing,  in 
Aiken  County,  to  the  mouth,  a  total  length  of  260  miles,  so  as  to  estab- 
lish a  safe  navigation  at  all  seasons  of  the  year  for  light-draught  steam- 
boats from  the  sea  to  th<$  junction  of  North  and  South  Forks,  near  the 
crossing  of  the  South  Carolina  Railroad,  183  miles  from  the  mouth,  and 
tbence  to  Guingard's  Landing  for  rafts  and  flat-boats. 

it  18  not  deemed  advisable  to  attempt  an  improvement  of  the  reaches 
higher  up,  which  are  excessively  encumbered  with  logs  and  shoals. 

The  obstructions  to  navigation  consist  of  numerous  bends,  logs,  snags, 
overhanging  trees,  and  i)iles,  and  also  of  shoals  composed  generally  of 
land,  but  in  some  places  of  hard  clay. 

The  project  of  improvement  comprises  the  following  details  of  work : 

(1)  Enlargement  and  clearing  of  all  the  new  channels  now  in  process 
fff  formation. 

(2)  Forming  new  channels  across  necks  of  bends  where  needed. 

(3)  Shutting  off  lateral  arms  which  now  weaken  the  stream. 

(4)  Removal  of  logs,  snags,  and  pile  obstructions. 

(5)  Removal  of  shoals  of  sand  and  clay  in  one  case  by  building  a 'de- 
flecting jetty. 

The  total  cost  of  the  project  was  estimated  at  $33,385. 
There  exists  no  reason  at  present  for  exceeding  this  estimate. 

OPEEATIONS  PREVIOUS  TO  JULY   1,  1886. 

Operations  on  Edisto  River,  which  have  been  carried  on  at  intervals, 
partly  by  the  United  States  snag-boat  Toccoa  and  partly  by  hired  labor, 
were  first  commenced  in  March,  1883. 

Pile  obstructions  were  removed  from  near  Willtown,  30  miles  from 
the  mouth  of  the  river,  and  from  the  vicinity  of  the  Charleston  and 
Savannah  Railroad  Bridge  at  Jacksonborough,  9  miles  higher  up ;  also 
fragments  of  the  wreck  of  a  steam  boat  near  Willtown. 

From  the  reaches  of  the  river,  extending  from  its  mouth  to  Kennedy's 
Bridge,  a  distance  by  river  of  130  miles,  11,223  logs,  snags,  and  over- 
banging  trees,  varying  from  12  to  72  inches  in  diameter,  were  removed, 
in  many  cases  requiring  the  use  of  dynamite.  Numerous  outlets  into 
the  swamps,  and  i^everal  incipient  natural  cut-offs,  known  as  sucks,  were 
dosed. 

OPERATIONS  DUEING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1887. 

With  the  appropriation  of  $3,000  made  by  the  act  approved  August 
5, 1886,  operations  were  resumed  on  October  27  and  terminated  on  De- 


1144  REPORT  OF  THE  CHIEF  OF  EHOIKEERS^  U.  S.  ARMT. 

• 

cember  15, 1886.  They  consisted  in  the  removal  from  the  channel  of 
2,966  snags,  12  stamps  and  logs,  479  stamps,  1,208  logs,  324  overhang- 
ing trees,  142  harricanes,  or  trees  or  stamps  with  the  roots  still  on,  sach 
as  woald  have  blown  or  fallen  into  the  river  from  a  caving  bank,  and 
1  raft  of  eanken  timber.  Five  oaclets  were  closed,  through  which  water 
escaped  from  the  river  into  the  adjoining  swamps,  and  one  ^'  sack  "  or 
natural  cat-off, was  cleared  and  opened. 

The  operations  extended  from  McLeod's  Sack,  about  7  miles  above 
Jacksonborough,  to  the  vicinity  of  the  South  Oarolina  Railroad  Bridge, 
143  miles  higher  up.  They  were  carried  on  by  means  of  hired  labor^ 
as  from  the  nature  of  the  work  no  contract  could  have  been  made  with- 
out allowing  an  excessive  margin  for  contingencies. 

The  river  is  in  good  condition  where  it  has  been  improved. 

No  work  can  be  done  daring  the  present  fiscal  year  unless  fun<l» 
should  be  provided  by  Congress  and  made  available  before  the  close  of 
the  year. 

GENERAL   REMARKS. 

The  principal  business  done  on  Edisto  Bivf*r  consists  in  the  raffing 
of  timber  and  lumber.  I  am  unable  to  state  the  quantities  shipped  in 
1883  when  the  work  of  improveDient  was  begun.  For  the  past  fincal 
year  it  is  estimated  that  from  40,000,000  to  50,000,000  feet  of  lumber 
and  timber  were  shipped,  besides  large  quantities  of  cross-ties,  naval 
stores,  etc.  The  aggregate  tonnage  of  other  articles  of  commerce 
shipped  in  1883  and  1886,  respectively,  is  reported  to  have  been  as  fol- 
ows :  In  1883, 35,000  tons ;  in  1886, 60,000  tons. 

1  he  cost  of  shipping  the  products  of  the  saw  mills  ou  the  Edisto  is 
said  to  be  now  25  per  cent,  less  than  formerly,  which  saving  is  to  a  groat 
extent  credited  to  the  improvements  made  by  Government.  It  is  not 
known  to  me  whether  the  works  have  affected  the  rates  of  freight  of 
the  South  Carolina  Railroad  and  of  the  Oharlestou  and  Savannah  Bail- 
road,  both  of  which  cross  the  Edisto,  and  may  be  considered  as  com- 
peting roads  of  transportation. 

The  prospective  advantages  of  completing  the  improvement  of  the 
river  and  k^ping  it  in  good  order  are  of  sufficient  importance  to  make 
it  desirable  that  the  necessary  funds  still  required  under  the  existing 
project  should  be  supplied.  It  is  expected  that  larjge  sections  of  well- 
timbered  country  will  gradually  be  developed  which  until  now  have 
practically  been  inaccessible.  Yellow  pine  has  thus  far  been  the  only 
kind  of  timber  that  could  be  floated  to  market.  When  the  improvement 
is  completed  large  areas,  stocked  with  other  species  of  valuable  timber, 
such  as  cypress,  various  kinds  of  oak,  hickory,  birch,  beech,  and  many 
varieties  of  gum,  will  become  accessible  to  the  axman. 

I  respectfully  repeat  my  recommendation  that  the  necessary  appro- 
priation be  made  to  complete  the  improvement  in  conformity  to  the 
approved  project.    The  balance  still  required  for  the  purpose  is  $17,385. 

This  improyement  is  located  in  the  collection  district  of  Charleston,  S.  C.  Charles- 
ton on  the  north  and  Beaufort  on  the  south  are  the  nearest  ports  of  entry. 

Duties  on  imports  collected  in  1886  at  the  custom-house  of  Charleston,  S.  C.,  |24,876 : 
at  Beaufort,  8.  C,  $1,297.58. 

Since  the  present  project  of  improvement  was  adopted  the  following 
appropriations  have  been  made : 

By  act  of  Congress  passed  AnpnstU,  1882 $8,000 

By  act  of  Congress  approved  July  5,  1884 5J000 

By  act  of  Congress  approved  August  5,  1886 3,000 

Total 16,000 

The  total  expenditures  to  June  30,  1687,  were  $15,818.85. 
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The  report  of  First  Lieat.  F.  Y.  Abbot,  Corps  of  Engineers,  is  trans- 
mitted herewith. 

Money  statement 

Jalyl,  1886,  ainonnt  available 1880.67 

Amonnt  appropriated  by  act  approved  Aagnst  5,  lb86 3,000.00 

3,280.67 
July  1, 1887,  amoant  eu»eoded  daring  fiscal  year,  excluBive  of 

liabilities  ontBtaadiDg  Jaly  1,  1886 $3,105.52 

Jnly  1,  lti87,  oatstanding  liabilities 6.00 

3,11L52 

Jnlyl,  1867,  amonot  available 169.15 

iAjnonni  (eatimated)  reqaired  for  completion  of  existiu^  project 17, 385. 00 
Amoont  that  can  be  profitably  expended  in  fiscal  yearendingJone,30, 1889    10, 000. 00 
Sobmitted  in  oompllaoce  with  reqairements  of  sections  2  of  river  ahd 
harbor  aeto  of  1866  and  1867. 


rbpobt  of  lisutbna.nt  frbdbrio  v.  abbot,  corps  of  en0inebr8. 

Unitbd  States  Enoinbbr  Office, 

Charle»Um,8.  C,  June  30, 1887. 

Sa:  I  have  the  honor  to  snboiit  the  following  report  of  work  done  for  improving 
Kdisto  River,  S.  C..  during  the  fiscal  year  ending  Jane  30, 1887. 

Work  began  on  October  27,  1886,  and  continned  until  December  15, 1886,  at  which 
time  the  appropriation  was  nearly  exbansted. 

The  character  of  the  work  reqaired  it  to  be  done  by  hired  labor. 

The  following  obstructions  were  removed:  Snags,  2,966;  stumps  and  log^  12; 
iamps,  479 ;  logs,  1,208 ;  hurricanes,  142 ;  rafts  of  sunken  timber,  1 ;  overhanging 
tK«i,  3^.    They  were  distributed  as  follows : 


Locality. 

Snags. 

Stomps 
and  logs. 

Stamps. 

• 

Logs. 

Hurri- 
canes. 

Trees. 

South  Carolina  BaUrood  Bridj^e  to  Cooner's  Bridgo. 
Cooner'a  Bridge  to  Fred  Stokes  Laodioff 

560 
2&3 

810 
546 
408 
810 
823 
80 

12 

70 
20 

74 
66 
40 
78 

6 
60 

7 

18 

165 
112 

188 
175 
140 
137 

88 
197 

28 

"'"2' 

46 
21 

htA  Stokea  Eonding  to  Bichardson'a  Bridge  to 
Sbtfigle Landing.. 

SUogle  LandiBff  to  Old  Biver  and  Smokea  Sncka. 
Old  RiT^  Book  to  flieh  fiouee  Landins 

Hixh  HoQoe  Landinc  to  Bents's  Ferty 

Sents'a  Ferrr  toTavBoniD  Sack 

it  Taff  Romp  Sack 

T^ RuiDD  Sack  to  CamnbelVa  Landlns 

10 
25 

42 

1 

85 
20 

44 

22 

CMDpbeU^  Landing  to  Indian  Field  Creek  to  Saw 

MillLanding 

^•*r  Saw  Mill  fianding 

80 

160 

51 

^nckenbuab  JLaading'to  Good  Hope  Landing  to 
SttlliranT Ferry  .-7 

104 
42 

11 
7 

8 

Iihmael'a  Stnmno  to  HcLeod'aSook 

44 

McLeod*8  Suck  is  about  6  or  8  miles  above  Jacksonboro,  Good  Hope  Landing 
«boQt  40,  Taff  Rump  Suck  about  90,  and  the  South  Carolina  Railroad  Bridge  about 
IfO.  These  distances  are  mere  approximations,  as  no  accurate  measurement  of  the 
liver  length  is  known  to  have  been  made. 

Backs  were  closed  at  the  following  points,  about  3  miles  below  Sonth  Carolina 
Bailroad  Bridge,  Just  below  Cooner's  Bridge,  between  Cooner's  Bridge  and  Fred  Stokes 
Unding,  about  2  miles  below  CampbelPs  Landing,  and  at  McLeod's.  Also  three 
•&an  outlets  near  Fred  Stokes  Landing. 

Taff  Rump  Suck  was  opened,  and  a  small  island  known  as  Bark  Island  was  cut 
•way. 

I  am  indebted  to  Mr.  J.  D.  Ackorman  of  Cottageville,  S.  C,  for  the  information 
2^t  about  40,000,000  to  50,000,000  feet  of  lumber  and  timber  were  shipped  down  the 
Cdisto  during  this  fiscal  year,  in  addition  to  large  quantities  of  pine  and  oak  wood^ 
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cross-ties,  uavul  stores,  etc.,  and  that  tho  cost  of  transportation  is  25  per  cent,  less 
tbau  before  tho  improvements  were  made.  , 

Dr.  A.  E.  Williams,  of  the  same  place,  informs  me  that  the  losses  by  breaking  up  of 
rafts  of  timber  are  not  more  than  one-qnarter  as  great  as  they  were  before  the  im- 
provements were  begun  on  the  river. 

Very  respectfully,  yoar  obedient  seryanti 

Frbdsrio  Y.  Abbot, 


Col.  Q.  A.  GiLLMOBB, 

Corps  of  Engineen,  U.  5.  A. 


First  Lieutenant  of  Engineers. 


N5. 

IMPROVEMENT  OF  SALKAHATCHIE  RIVER,  SOUTH  CAROLINA. 

Three  appropriations  have  been  made  by  Cong^ss  for  the  improve- 
ment of  Salkahatchie  Biver,  Soath  Carolina,  aggregating  $10,000. 

The  river  was  examined  under  my  direction  daring  the  latter  part  of 
1880,  and  my  report  of  the  examination,  dated  December  29, 1880«  is 
printed  as  Appendix  J  16,  Annnal  Report  of  the  Chief  of  Engineers 
for  1881,  and  as  part  of  House  Ex.  Doc.  No.  23,  Forty-sixth  Congress, 
third  session. 

The  Salkahatchie  River,  also  named  the  Big  Salkahatchie,  to  dis- 
tinguish it  from  one  of  its  tributaries,  known  as  the  Little  Salka- 
hatchie, rises  in  Aiken  County,  S.  C.  These  two  rivers  unite  about 
80  miles  from  the  Atlantic  seaboard.  About  24  miles  below  the  junc- 
tion the  Salkahatchie  is  spanned  by  the  Charleston  and  Savannah  Rail- 
road Bridge.  Further  down  the  river  is  known  as  the  Combahee,  which 
discharges  into  St.  Helena  Sound  about  midway  between  the  cities 
of  Charleston  and  Savannah.  The  mean  rise  and  fall  of  tides  in  St 
Helena  Sound  is  5.9  feet.  At  the  railroad  crossing,  nearly  GO  miles  from 
the  river's  mouth,  it  is  2.5  feet,  and  the  tidal  oscillatiou  reaches  a  point 
about  20  miles  higher  up. 

PROJECT  OF  IMPROVEMENT. 

The  project  contemplates  the  creation  of  a  continuous  and  practica- 
ble channel  for  rafts  and  flat-  boats  in  the  lower  reaches  of  the  river  from 
a  point  5  miles  above  Toby's  Bluff  dawn  to  Hickory  Hill,  12  miles  below 
the  railroad  bridge  and  46  miles  above  the  river  mouth,  comprising  a 
total  length  of  river  77  miles. 

The  work  would  comprise  the  removal  of  piles  at  ETickory  pill  and 
the  removal  of  logs  and  of  the  shoals  accumulated  around  them  in  the 
reaches  above  the  bridge. 

Through  Murdock's  and  Weekly  Sand  Drags,  where  the  Salkahatchie 
divides  into  numerous  iusigniflcant  streamlets,  cuttings  must  be  made 
to  form  a  channel  of  sufficient  dimensions  for  rafts  and  flat-boats. 

The  cost  of  this  improvement  is  estimated  at  $18,000.  It  is  believed 
that  the  original  estimate  will  not  be  exceeded. 

OPERATIONS  PREVIOUS  TO  JULY  1, 1886. 

The  lowest  (12-mile)  reach  of  the  river,  from  Hickory  Hill  up  to  the 
Charleston  and  Savannah  Railroad  Bridge,  was  cleared  of  obstructions  by 
the  United  States  snag-boat  Toocaa,  which  removed  from  the  channel  16 
piles  and  106  stumps,  snags,  and  overhanging  trees.    This  was  the  first 


APPENDIX   N ^HEPORT    OF    COLONEL   GILLMORE.  1147 

work  done  with  fuuds  fnrnished  by  Government,  It  was  coDjmenced  in 
Jnne,  1883.  High.er  up,  from  the  bridge  to  the  "  Forks,"  a  distance  of  21 
miles,  the  river  was  thoroughly  cleared  of  obstructions.  In  the  upper 
reaches,  between  the  Forks  and  Braxton's  Ford,  an  aggregate  length  ot 
59  miles,  a  large  amount  of  work  was  accomplished  by  removing  ob- 
structions, straightening  the  course  of  the  river,  and  shutting  off  lateral 
fbannels.  The  snags,  stumps,  logs,  and  overhanging  trees  taken  from 
tiie  channel  and  banks  aggregated  11,240;  over  100  outlets  were  closed, 
2  shoals  or  islands  were  removed,  26  mud  and  sand  points  were  cut  off, 
aod  the  banks  were  trimmed  at  numerous  places. 

Raft  navigation  was  materially  benefited  by  the  work  hero  briefly 
<)ei$cribed. 

Above  the  railroad  bridge  operations  were  carried  on  by  hired  labor, 
tie  work  being  of  such  a  miscellaneous  character  as  to  render  it  im- 
practicable to  do  it  by.contract  without  allowing  an  excessive  margin 
fcr  contingencies.    The  method  adopted  proved  entirely  satisfactory. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING-  JUNE  30,  1887. 

With  the  funds  last  appropriated  operations  were  resumed  on  the 
Riches  extending  from  the  Charleston  and  Savannah  Bailroad  Bridge 
tia  i)oint  77  miles  above,  in  October,  1886,  and  continued  until  Decem- 
W 15  of  that  year.  The  stage  of  the  river  during  the  period  indicated 
^  nnasnally  favorable  for  work,  which  was  performed,  as  heretofore, 
^  hired  labor.  Six  hundred  overhanging  trees,  logs,  stumps,  snags, 
^,  were  removed ;  1  dam  was  built,  to  remove  a  local  shoal ;  29  out- 
kte  were  closed,  to  prevent  loss  of  water  into  the  swamps ;  1  "  suck  " 
YS8  opened,  providing  thereby  a  better  channel,  while  1  bad  suck  was 
(ioeed;  and  a  projecting  point  was  cut  off. 

BXABKS    ON    THE    CONDITION    AND    COMMERCE    OP    SALKAHATCHIE 

BIYEB. 

It  is  understood  that  about  forty  years  ago  the  State  of  South  Caro- 
bi  appropriated  some  $30,000  for  the  improvement  of  the  Salkahatchie. 
I>ai  not  aware  of  the  place  according  to  which  this  sum,  or  a  part  of 
n.wa8  expended;  but  the  examination  made  under  my  direction  in 
1^  showed  the  river  to  be  for  over  100  miles  unfit  for  navigation  dur- 
■f  low  stages  of  the  water,  for  smalLrafts  and  the  lightest  kind  6f  flat- 
!*ts.  At  several  places  there  was  actually  no  river,  it  being  divided 
BSo  numerous  insignificant  streamlets.  Ot  any  work  that  might  have 
Undone,  nothing  apparently  remained  in  1880  except  the  narrow  and 
"fallow  channel  of  "  Weekly  Sand  Drags."  The  improvements  effected 
^  1883  have  brought  the  river,  in  the  long  reaches  where  work  has 
^0  done,  to  a  much  better  condition  than  it  ever  had,  so  far  as  iny  in- 
^^ation  goes. 

The  chief  traffic  of  the  Salkahatchie  consists  in  timber  and  rice.  I 
'^t  that  I  have  not  been  able  to  obtain  reliable  statistics  concerning 
^  staples  for  any  year  except  1884,  in  which  year  6,800,000  feet  of 
^ber  and  200,000  bushels  of  rice  are  reported  to  have  been  shipped. 
I  bve  been  informed,  however,  that  a  new  saw-mill  has  lately  been 
^t  near  Toby's  Bluff,  and  that  a  new  mill  at  Beaufort,  S.  C,  is  sup- 
plied with  logs  from  the  Salkahatchie ;  also  that,  owing  to  the  improve- 
ments made  by  Goverument,  the  river  traffic  has  trebled  compjwed  with 
tk^ business  done  in  1883,  while  the  coat  of  transportation  is  now  froui 
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33  to  50  per  cent,  less  than  in  that  year.  Jading  from  the  favorable 
results  already  obtaiued,  it  is  apparent  that  the  completion  of  the  pro- 
posed improvement  will  be  followed  by  further  development  of  tbe 
business  on  tbe  river.  It  is  estimated  that  over  1,600,000,000  feet  of 
timber  is  standing  within  more  or  less  accessible  distances  from  the  river 
up  to  Niles'  Bridge,  68  miles  above  the  Charleston  and  Savannah  Rail- 
road Bridge.  When  the  existing  project  shall  have  been  completed, 
thf)  expense  of  rafting  will  undoubtedly  be  still  further  reduced,  in- 
creased quantities  of  timber  and  other  staples  will  be  transported,  and 
the  community  will  be  beneftted  by  the  ensuing  lowering  of  the  price 
of  these  commodities. 

I  would,  therefore,  respectfully  recommend  that  the  funds  be  sup- 
plied for  completing  the  improvement.  The  balance  to  be  still  provided 
for  by  appropriations  is  $8,000. 

This  work  is  located  in  the  ooUeotioQ  district  of  CUarlestou,  S.  C.  Beaufort  is 
tbe  nearest  port  of  entry.  Duties  on  imports  collected  at  the  cnstom-bouKe  of  Beau- 
fort, 8.  C,  in  1886,  $1,297.58. 

Since  the  present  project  of  improvement  was  adopted  the  following 
appropriations  have  been  made : 

By  act  of  Congress  passed  Anffnst  2, 1862 $5,000 

By  act  of  Congress  approved  Jnly  5,  1884 3,000 

By  act  of  Congress  approved  August  5,  1S86 2,000 

Total 10,000 

The  total  expenditures  to  June  30,  1887,  were  $9,638.06. 

The  report  of  First  Lieut.  P.  Y.  Abbot,  Corps  of  Engineers,  and  a 
table  of  commercial  statistics  furnished  by  the  collector  of  the  port  of 
Beaufort,  8.  C,  are  transmitted  herewith. 

Money  statement. 

July  1, 1886,  amount  available $75*83 

Amount  appropriated  by  act  approved  August  5,  1886 2, 000. 00 

$2,075.83 

Jnly  1,  1887,.  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 1,708.49 

July  1,  1687,  outstanding  liabilities 6.00 

1,714.49 

Jnly  1,  1887,  amount  available 361.34 

f  Amount  (estimated)  required  for  completion  of  existing  project 8, 000. 00 
Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
>,      1889 8,000.00 

I  Submitted  in  compliance  with  requirement's  of  sections  2  of  river  and 
i,     harbor  acts  of  1866  and  18G7. 


report  of  lieutenant  frederic  v.  abbot,  corps  of  engineers. 

United  States  Engineer  Office, 

Charleston,  8.  C,  June  30,  1887. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  work  done  for  improving 
Salkahatchie  River,  South  Carolina,  during  the  fiscal  year  ending  June  30,  lr'87. 

Work  began  on  October  19,  1886,  and  was  stopped  on  December  15, 1886,  wliea  the 
funds  were  nearly  exhausted.  The  character  of  the  work  done  necessitatcil  the  use  of 
hired  labor. 
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The  follow iDgobfltnictioDS  were  removed :  Overhanging  trees,  239 ;  logs  and  stamps, 
ItO;  trees  and  tree  tops,  119;  hurricanes,  52;  stumpy  15 ;  snags,  7;  distributed  as 
foUowB : 


Localitj. 

Over- 

hanging 

trees. 

Logs  and 
stumps. 

Trees  and 
tree  tops. 

Harrl- 
oanea. 

Stamps. 

Snags. 

MilBs. 

Fh«  udiem  below  Broxton's  Bridge  to 
TobyV  Bluir   

11 
24 

143 
24 

28 

1 

13 
43 

68 
28 

18 

20 

83 

6 

1 

77 
08 

Tcbf's  Blaff  to  Da  Bois  Sand  Drags  . . . 
1)1  Boia  8aad  Drass  to  NUes's  Bnase. 

1 

46 

Tim*  Bridge  to  Weekley's  Sand  Drags 

1 
8 

Wtektov'a  Sand  Drags  to  *•  Boots  "... . 
*  Isotii'**  to  "  Forks^. 

2 

5 
2 

24 

Fflrks  to  Bentnn's  Landing 

28 

22 

16 

16 
10 

18 

8 
1 

4 

Bntm's  Landing  to  Cochran's  Sack . . . 
Ccchran'a  Sock  to  Charleston  and  Sa- 

.•■«••• . 

The  water  was  very  shoal  in  the  river  at  the  Du  Bois  Sand  Drags,  at  Weekley's  Sand 
Disgs,  and  at  the  Roots,  due  to  tho  loss  of  water  from  the  river-proper  into  the  swamps 
01  either  side.  To  increase  the  depth,  9  outlets  into  the  swamps  were  closed  Jnst 
ibore  the  Da  Bois  Sand  Drags,  19  in  the  vicinity  of  Weekley's  and  the  Boots,  and  1  be- 
kw  the  latter' at  another  f-hoal  place.  A  projecting  point  of  land  at  the  lower  end  of 
tbs  Weekley's  was  out  away.  McTecr's  Sack  was  closed  to  prevent  a  threatened  out- 
fl(  and  Cochran's  Sack  was  opened  fully,  as  this  was  reaUy  the  better  arm  of  the 
rirer.     One  dam  was  built  to  remove  a  local  sboaL 

Mr.  W.  D.  Niles,  of  Hampton  County,  8.  C,  informs  me  that  the  basiness  passing 
•iw  the  river  has  increased.    A  new  saw-mill  has  been  erected  near  Toby's  Blafl; ; 
Slew  mill  at  Beaufort,  S.  C,  is  now  supplied  with  logs  from  this  river,  and  con- 
cierable  qnantities  of  naval  stores  and  cross-ties  are  now  shipped  by  river. 
Very  respectfully,  yonr  obedient  servant, 

Fbxdbbio  y.  Abbot, 
Firsi  Liwimant  of  EnginMra. 

CoL  Q.  A.  OiLLMORB, 

Cirp§  o/Enfkuer$,  U,8.  A, 


OOMMBBOIAL  STATIOTICB. 


€Md  olearanem  qf  ve$$eU,  and  eammerce  at  Bea^oriy  8.  C,  ftim  Januarjf  1, 1881, 

to  December  31,  1886. 


ABBIYED. 


m. 


Coaatwiss. 


88 
91 
94 
97 
94 
112 


IbfU. 

90,813 
111.026 

08,640 
108.658 

80.872 
123.491 


I^orelgn  ports. 


AmeriosB 


4 
2 
8 


1 
1 


Tom, 

2,806 

480 

174 


106 
606 


Voret, 


Bign 
sua. 


Jfo. 
123 
86 
76 
68 
77 
44 


IbfM. 

82^000 

84,790 

87,648 

86^497 

68,867 

88,830 


TotaL 


So, 
216 
179 
172 
150 
172 
157 


Tant. 

126,709 

146^206 

187,862 

140,156 

163.245 

187,827 


CLXABBD. 


m. 

UB. 

m, 

m. 

m. 


66 

67 
61 
68 

61 
59 


46,477 
72,778 
65^148 
61.764 
201411 
62,977 


8 

•   •  •         »    ■   A   • 

748 

2 

868 

1 

78 

1 

106 

137 
114 
107 
88 
113 
100 


69,404 
71,224 
76;  008 
79,686 
101,586 
102,022 


108 
173 
170 
158 
165 
169 


115,881 
144,740 
141,603 
144.588 
161, 108 
164,999 
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Arrivals  anti  clearances  ofveseeUj  attd  commtrce  at  Beauforty  S.  i.\ — Cuntiniied. 

COMMERCE. 


1988 
IMS 
1884 

1885 
1886 


Value  uf 
exports. 


$1, 303,  728 

702.131 

1, 001, 034 

827,679 

1.011,620 

1,058,681 


Vilue  of 
iinpoitft. 


$135  706.  40  ! 
35, 66&  58 
25. 058. 40 
20. 820.  07 
42, 146. 73 
7,771.43 


I)Uti«'8 

<M>llecU*d. 


$14,540.21 

190.30 

1,923.48 

8,923.29 

10, 945.  62 

1,  ^7.  58 


H.  W.  Richardson, 

Collecior. 


N  6. 

IMPROVEMENT  OF  SAVANNAH  HARBOR  AND  RIVER,  OEOROIA. 

Operations  for  improviug  SavanDah  Harbor  and  Eiver,  Georgia,  were 
daring  the  paat  fiscal  year  carried  on  in  conformity  with  the  enlarged 
project  based  upon  an  examination  made  in  compliance  with  section  3 
of  the  river  and  harbor  act,  approved  March  3,  1881.  My  report  of  the 
examination,  with  project  andestimateof  cost,  dated  January  16,  1882, 
is  printed  as  part  of  Appendix  J  4,  Annual  Kei>ort  of  the  Chief  of  Engi- 
neers for  1882,  and  also  as  Senate  Ex.  Doc.  No.  19,  Forty-seventh  Con- 
gress, first  session. 

As  required  by  the  act  referred  to,  the  present  project  contemplates 
increasing  the  depth  of  water  in  Savannah  Kiver  and  Harbor,  from  the 
bar  up  to  the  city,  to  22  feet,  and  widening  the  channel  of  tbe  river 
opposite  the  city  to  600  feet,  of  uniform  depth  with  the  balance  of  the 
channel. 

The  project  is  essentially  an  enlargement  of  two  previous  plans,  dated 
August  28,  1873,  and  March  19,  1879,  respectively,  according  to  which 
operations  for  improving  Savannah  Harbor  and  Eivcr  have  been  carried 
on  since  1874.  The  details  of  these  earlier  plans  have  repeatedly  been 
given  in  my  former  annual  reports. 

During  the  two  years  preceding  the  autumn  of  1873  Congress  had  ap- 
propriated the  aggregate  sum  of  $100,000  for  improving  the  river  below 
the  city  of  Savannah,  which  was  expended  mainly  in  removing  wrecks, 
cribs,  and  other  obstructions. 

By  act  approved  February  27,  1874,  the  sum  of  $193,132.96  was  ap- 
propriated for  the  relief  of  Mr.  Henry  S.  Wells,  for  work  done  by  him 
in  removing  wrecks,  cribs,  etc.,  under  contracts  with  the  Treasury  De- 
partment of  May  1  and  July  5,  1866, 


PLAN   OF  IMPROVEMENT. 

The  main  features  of  the  present  consolidated  or  enlarged  plan  of  im- 
provement are  as  follows : 

A  dam  at  Cross  Tides,  4  miles  above  the  city  of  Savannah.  Enlarge- 
ment of  the  water-way  opposite  the  city  front. 

New  bulkhead  above  Kinsey's  Mills,  opposite  the  city.  Adoption  of 
the  north  channel  of  Sav«innah  Kiver  for  final  improvement,  in  pref- 
erence to  the  south  channel,  from  the  head  of  Elba  Island  to  the  head  of 
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LuDg  Idlaud,  wbicli  required  tlie  cou^tructiou  of  a  low  dam  across  nouth 
channel  uear  its  upper  end,  ami  closing  the  lateral  channels  connecting 
the  north  channel  with  the  south  chauuel,  from  Elba  Island  to  Gockspur 
Island. 

Training- walls  and  wing-dams  on  all  reaches  from  the  city  to  T.vbee 
Roads,  for  contracting  the  river  where  it  is  of  excessive  width ;  also 
shore  protections  where  they  are  deemed  necessary. 

Deepening,  wideuiug,  and  straightening  the  river  by  dredging  at 
various  points  between  Cross  Tides  and  Tybee  Roads. 

For  further  details  of  the  project  I  beg  leave  to  refer  to  my  annual 
report  tor  the-fiscal  year  ending  June  30, 1882. 

The  total  co«it  of  the  improvement,  in  accordance  with  the  enlarged 
project  of  January  IG,  1882,  was- estimated  at  $730,000,  in  addition  to 
the  sum  of  $482,000  appropriated  previous  to  that  date. 

OPERATIONS  FROM  JULY   1,  1874,  TO  JUNE  30,  1886. 

At  Cross  Tides  a  dam  was  constructed,  formed  of  brush  mattresses^ 
fascines,  and  riprap  stone,  designed  to  divert  a  larger  volume  of  water 
at  ebb  tide  into  Front  River  passing  the  city  of  Savannah.  The  ends 
of  the  dam  connect  with  rice  dikes  on  Hutchinson's  and  Argyle  isl- 
ands, respectively;  its  total  length  is  1,025  feet.  The  worli  has  been 
frequently  damaged  by  settling,  and  also  by  fishermen  who  frequently 
throw  large  quantities  of  stone  off  the  dam  to  open  a  passage  for  smail 
boats,  affording  them  a  shorter  route  from  the  Back  Eiver  to  the  city 
of  Savannah.  The  dam  has  been  repaired  repeatedly,  yet  on  June  30, 
1886,  its  crest  was  again  for  a  length  of  nearly  300  feet  several  feet 
below  the  level  of  high  water,  to  which  it  had  previously  been  raised. 

About  70  linear  feet.of  the  old  King's  Island  crib  jetty,  near  Gross 
Tides,  was  removed  to  facilitate  the  flow  of  water  into  Front  River. 

Three  wing-dams,  composed  of  log  mattresses  and  riprap  stone,  were 
(Constructed  opposite  the  lower  part  of  the  city  of  Savannah,  to  con- 
tract the  water-way  and  increase  the  strength  of  currents  over  Garden 
Bank  Shoal. 

A  training- wall,  known  as  Fig  Island  Jetty,  was  built  for  a  length 
of  about  6,000  feet  down-stream  from  a  point  a  little  above  the  lower 
end  of  Fig  Island.  The  jetty  runs  about  parallel  to  the  right  bank  of 
the  river,  forming,  as  far  as  it  extends,  the  left  bank  of  the  channel  at 
"The  Wrecks."  The  work  is  constructed  of  log  and  brush  mattresses, 
brush  fascines,  and  riprap  stone.  On  its  channel  side  it  is  provided 
with  eleven  short  spurs,  of  similar  construction,  placed  at  right  angles 
to  the  axis  of  the  Wrecks  Channel.  The  crest  of  the  jetty  rises  to  the 
level  of  6  feet  above  mean  low  tide. 

A  spur-jetty  was  built  from  the  left  bank  of  Front  River  about  480 
feet  above  the  shore  end  of  Fig  Island  Jetty,  for  better  regulating  the 
ebb  flow  into  the  channel  at  the  Wrecks. 

Two  dams  (Kos.  5  and  11^)  close  lateral  channels  on  either  side  of 
Barnwell's  Island,  opposite  Fort  Oglethorpe. . 

A  submerged  dam  was  constructed  across  the  south  channel  a  short 
distance  below  the  head  of  Elba  Island.  It  is  designed  to  divert  more 
water  at  ebb  tide  into  the  north  channel,  which  is  being  improved.  The 
crest  of  this  work  may  eventually  have  to  be  raised  to  a  higher  level. 

A  wing-dam  (No.  15),  starting  from  a  mud  island  named  Barnwell 
Inland  'So.  S^  contracts  the  water-way  at  the  upper  end  of  Elba  Island. 

Three  lateral  channels,  formerly  connecting  the  north  and  south  chan- 
nels, have  been  closed.    One  of  the  dams  closes  Philbrick's  Cut,  at  the 
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lower  endW  Elba  Island ;  another,  "  Big  Gap  Dam,'*  passes  across  the 
channel  between  Island  One-and-TWo  and  Bird  Island;  while  the  third 
closes  the  passage  between  Bird  Island  and  Long  Island. 

Considerable  work  has  been  done  in  improving  the  north  channel 
from  Elba  Island  to  the  month  of  the  river,  with  a  view  of  deepening 
the  shallow  reaches  at  various  places  where  the  water-ways  were  of  ex- 
<!essi  ve  width.  These  shoals  are  found  at  the  crossings  where  the  navi- 
gable channel  or  main  line  of  currents  is  deflected  from  one  bank  to  the 
opposite  one.  The  first  of  these  crossings  is  known  as  the  "  Upper 
Flats,"  which  extend  from  the  lower  end  of  Spirit  Island  to  the  deep 
water-way  abreast  of  the  middle  and  lower  north  shore  of  Elba  Island. 
Three  pairs  of  wing-dams  weie  built  here  to  contract  the  water-way  and 
direct  the  currents  across  the  '^  Flats."  They  are  numbered  4  and  23, 
C  and  25, 10  and  27,  respectively. 

The  next  shallow  crossing  improved  is  named  "  Lower  Flats,"  or  "  Cab- 
bage Tree  Crossing."  These  shoals  separate  the  deep  pool  at  the  lower 
end  of  Elba  Island  from  the  deep  waters  on  the  opposite  shore,  in  the 
vicinity  of  Venus  Point,  Jones  Island.  One  pair  of  wing-dams  (14  and 
29)  and  a  single  dam  (13)  were  built  here.  The  last  named  was  not 
finished,  and  the  two  others  were  damaged  by  a  cyclone  in  August,  1885. 

The  third  crossing,  called  Long  Island  Crossing,  extends  from  the 
lower  end  of  the  anchorage  grounds  off  Venus  Point  across  the  river  to 
the  deep  waters  abreast  of  the  lower  half  of  Long  Island.  To  improve 
this  reach,  wing-dams  26  and  33  were  built.  They  were  considerably  in- 
jured by  the  cyclone  of  August,  1885. 

A  closing  dam  (No.  31)  is  designed  to  extend  from  Oyster  Bed  Shoal, 
northwest  of  Fort  Pulaski,  to  Turtle  Island,  through  the  deeper  por- 
tions of  which  gap  very  strong  ebb  currents  divert  the  water  to  the  det- 
riment of  the  channel  selected  for  improvement,  south  of  Oyster  Bed 
Shoal.  The  work  was  seriously  injured  by  the  cyclone  of  August,  1885, 
and  but  partially  repaired. 

It  is  estimated  that  from  December,  1878,  when  work  on  the  dams 
was  commenced,  to  June  30, 1886^  the  following  quantities  of  material 
have  entered  into  the  construction  of  wing-dams,  closing-dams,  and 
jetties: 

I>og  and  brush  mattresses,  leveraging  18  inches  in  thickness ....  square  yards . .  2d2, 153 

Brush- wood  fascines  and  brush- wood  mattresses en  bio  yards . .    22, 267 

Riprap  stone do....    64,631 

Dredging. — More  or  less  dredging  has  been  done  in  every  year  since 
1874  at  points  of  the  river  extending  from  the  vicinity  of  Gross  Tides 
to  Tybee  Knoll,  northeast  of  Fort  Pulaski.  The  material  removed  by 
dredging  amounted  on  June  30,  1886,  to  1,736,542  cubic  yards. 

For  further  details  regarding  the  work  done  in  former  years,  attention 
is  invited  to  my  annual  report  of  operations  for  the  fiscal  year  ending 
June  30, 1886,  and  to  preceding  annual  reports. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

An  appropriation  of  $150,000  having  been  made  by  act  approved 
August  5, 1886,  operations  were  resumed  in  November  of  that  year,  and 
])ractically  sus()euded  at  the  close  of  the  fiscal  year,  all  the  available 
funds  being  then  exhausted. 

The  work  done  consisted  in  extending  the  Fig  Island  Jetty  down- 
scream,  building  new  wing-dams  in  the  lower  part  of  the  river,  repair- 
ing dums  injured  by  the  cyclone  of  August  25  and  26,  1885^  raising 
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two  closiDg-damb  below  Elba  Island  to  a  greater  beigUt,  and  in  dredg- 
ing at  varioa»  points  o\  tbe  river. 

Proposals  for  the  coustractiou  of  training- walls  and  wing-dams  in  Sa- 
rannah  Harbor  and  Biver,  and  proposals  tor  dredging  where  required, 
between  Cross  Tides  and  Tybee  Koads,  were  invited  September  11, 1886. 
Tbe  specifications  for  work  on  the  dams  were  in  all  essential  features 
identical  with  those  described  in  detail  in  my  annual  report  for  the  fis- 
ol  year  ending  June  30,  1885. 

Of  the  bids  received  for  work  on  dams,  that  of  Mr.  John  F.  Gaynor 
las  the  lowest,  and  a  contract  ivas  made  with  him  October  28,  1886. 
Soon  after  resuming  operations  it  was  tound  that  the  damage  to  the 
i|>per  courses  of  some  of  the  dams,  caused  by  the  cyclone  of  August, 
18S5,  had  left  their  crests  so  irregular  and  uneven,  as  to  render  it  im- 
practicable to  repair  and  raise  them  with  the  somewhat  rigid  log  mat- 
tresses provided  for  in  thesiHScifications ;  and  by  authority  of  the  Secre- 
tary of  W^r  a  supplemental  contract  was  entered  into  with  Mr.  Gaynor, 
leqoiring  brush-wood  fascines,  singly  or  in  mattresses,  as  might  be 
leeded,  to  fill  gaps  and  to  level  o£f  the  injured  dams  to  a  height  of  from 
3  to  5  feet  above  low  water.  One  dollar  and  ten  cents  was  paid  per 
tabic  yard  of  fascines  placed  in  the  work. 

Mr.  Gay  not'  was  also  the  lowest  bidder  for  the  dredging,  and  the  con- 
^t  was  awarded  to  him. 

WORK  ON  DAMS. 

Fig  Island  Jetty  or  Training-wall. — ^This  work  had,  in  August,  1885, 
keu  completed  up  to  the  level  of  about  5  feet  above  mean  low  water. 
By  the  cycione  at  the  end  of  that  month  portions  of  the  jetty  were  dam- 
iged;  at  other  points  the  crest  was  lowered  by  the  (earing  out  by  un- 
blown parties  of  stone  and  brush  to  make  room  for  the  passage  of  small 
hats. 

At  the  beginning  of  operations  of  the  past  fiscal  year  the  average 
kifcht  of  the  crest  above  mean  low  water  was  about  3  feet.  With  a  view 
•  if  better  conserving  the  ebb  currents  in  the  channel  at  ''The  Wrecks" 
^  jetty  was  raised  during  the  latter  part  of  the  fiscal  year  to  tbe  level 
tf  mean  high  water,  using  brush-fascines  and  stone  to  the  height  of  5 
fcet  above  low  water,  and  stone  alone  for  the  portion  higher  up,  mak- 
tg  the  stone-work  5  feet  wide  at  the  high-water  line. 

Aft  stated  in  my  last  annual  report,  some  shoaling  had  been  observed 
It  the  lower  end  of  "Wrecks''  Channel,  beyond  the  down-stream  end 
•fFig  Island  Jetty,  and  to  remedy  that  defect  an  extension  of  the  jetty 
vas  proposed.  It  has  accordingly  been  extended  750  feet  farther  down- 
ttream;  its  extreme  end  rests  in  18  feet  water  at  low  tide.  The  greater 
Mr  of  the  extension  is  formed  of  eight  courses  of  log  matresses  loaded 
vith  riprap  stone;  the  mattresses  vary  in  width  from  40  feet  at  the 
iottom  to  15  feet  for  the  two  upper  courses.  The  crest  is  at  the  level 
tf  mean  high  water,  and  is  formed  of  stone  alone,  like  that  of  the  older 
Itft  of  the  jetty  above  described. 

Long  InlanA  Crossing  — A  pair  of  wing-dams,  numbered  28  and  35, 
tere  built  in  conformity  to  the  existing  project  at  the  lower  end  of  this 
ciossing,  where  considerable  shoaling  had  taken  place.  Dam  35  has  no 
Acre  end,  properly  S|teaking ;  it  begins  at  a  point  500  feet  from  the 
loath  shore  of  Jones's  island,  near  its  lower  end.  This  gap  was  left 
Wcause  the  water  is  here  very  shallow,  and  there  seemed  to  be  no  ne- 
tttsity  of  incurring  the  expense  of  filling  it  up  at  present.    From  the 
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Starting  point  the  dam  extends  about  2,400  feet  in  a  southerly  direc- 
tion, terminating  in  a  toe,  formed  of  a  mattress  60  feet  wide  and  50  feet 
long.  The  oater  1,500  feet  length  of  the  dam,  nearest  to  the  navigable 
channel,  rises  to  a  height  of  5  feet  above  mean  low  water ;  for  the  inner 
500  feet  length  only  the  foundation  has  been  laid,  while  the  interme- 
diate section  has  been  built  up  to  the  low- water  line.  The  foundation 
mattresses  are  40  feet  wide. 

Dam  28,  opposite  Dam  35,  starts  from  a  point  near  the  middle  of  the 
north  shore  of  Long  Island ;  its  length  is  305  feet.  At  the  shore  end 
its  crest  rises  to  the  level  of  high  water;  at  the  channel  end  it  is  about 
2  feet  lower.  Between  the  heads  or  channel  ends  of  the  two  dams  the 
width  of  the  water-way  is  1,350  feet ;  the  natural  width  of  the  river  at 
the  site  of  these  dams  is  about  4,500  feet. 

Repairs  to  wingdama  and  closing-dams, — Slight  repairs  were  made  to 
wing-dam  25,  at  the  Upper  Flats.  Wing-dam  14,  Lower  Flats,  origi- 
nally finished  in  January,  1885,  and  injured  by  the  cyclone  of  August 
of  that  year,  was  repaired  with  brushfascinos  and  riprap  stone,  and  its 
crest  leveled  off  at  the  height  of  5  feet  above  mean  low  water.  Wing- 
dams  26  and  33,  which  suffered  severely  from  the  cyclone,  were  repaired, 
and  had  their  tops  leveled  off  in  the  same  manner  as  Np.  14. 

Two  closing-dams  below  Elba  Island,  known  as  Philbrick's  Cut  Dam 
and  Big  Gap  Dam,  had  been  damaged  by  fishermen,  who  persisted  in 
removing  stone  from  the  work  to  open  small  passage-ways  for  their 
boats.  It  was  found  impossible  to  keep  these  dams  in  proper  order 
unless  they  were  brought  up  to  high- water  level.  This  was  accordingly 
done,  finishing  off  the  upper  portion  solidly  with  stone,  on  a  width  of 
6  feet  at  the  top. 

The  40,980.5  square  yards  of  log  and  brush  mattresses,  39,053.5  cubic 
yards  of  brush-wood  fascines,  and  17,241.75  cubic  yards  of  riprap  stone 
were  expended  in  the  operations  of  the  fiscal  year. 

DREBaiNa. 

Dredging  was  done  at  the  following-named  places :  ^ 


Places. 


Vicinity  of  Central  BaUroad  Wharf,  Savannah  City. 

Vidnltv  of  Upper  Rice  Mill,  Savannah  City 

Foot  of  West  Broad  etreet,  Savannah  City 

Garden  Bank  Shoal,  Savannah  City 

Channel  at  "The  Wrecks '* 

Channel  at  Upper  Flata 

Channel  at  Tybee  Knoll,  nortlieast  of  Fort  Polaski. . 

Total 


Material 
removed. 


Oubioffardt. 

12, 817 
3,273 

24,833 

41,844 
4,418 

25^286 


121,093 


The  dredging  operations  were  commenced  November  1, 1886^  and  sus- 
pended May  28, 1887. 

CONDITION  OF    THE  IMPEOVEMKNT. 

Cross  Tides. — The  dam  at  Gross  Tides  has  settled  slightly  near  its 
middle,  otberwi^Q  no  change  has  taken  place  since  my  last  annnal  re- 
port. 
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In  front  of  Savannah  City. — Some  shoulio^  liaviDg  occurred  in  the 
vicinity  of  Upper  Rice  Mill,  a  channel  of  2,520  feet  length,  60  feet  width, 
and  15  feet  mean  low- water  depth  was  dredged,  and  retained  these  dimen- 
sions at  the  close  of  the  fiscal  year.  Shoaling  in  the  channel  at  Garden 
Bank  Shoal,  mentioned  in  my  last  report,  having  continaed,  a  good  nav- 
igable channel  of  nearly  15  feet  depth  at  low  tide  was  dredged.  Wash- 
ing of  sand  from  the  streets  of  the  city,  referred  to  by  me  on  several 
occasions,  is  still  going  on,  and  will  be  the  cause  of  renewed  shoaling 
at  this  place  and  at  other  points  in  front  of  the  city.  The  wing-dams 
are  in  good  order. 

Channel  at  '*  Tlie  Wrecks?^ — The  Fig  Island  training-wall  is  in  good 
oondition.  Silt  is  accumulating  between  its  spurs  as  desired,  and  the 
growth  of  marsh  grass  on  the  shoal  is  progressing  favorably.  The  least 
available  low- water  depth  in  the  channel  is  at  present  14.2  feet. 

Channel  at  ^^  The  Obstructions.^^ — Wing-dam  No.  15,  opposite  the  head 
of  Elba  Island,  is  in  good  condition.  Between  the  upper  and  lower  15- 
foot  low- water  curves  the  least  low- water  depth  is  13.4  feet,  a  shoal- 
ing of  half  a  foot  during  the  year.  It  is  evident  that  the  south  channel 
of  Savannah  Kiver  absorbs  too  much  of  the  ebb  flow,  and,  as  originally 
contemplated,  must  be  further  ob^ructed  or  entirely  closed. 

Upper  flats. — The  wing-dams  built  for  regulating  this  reach  are  in 
good  condition.  The  channel  has  generally  the  required  depth,  except 
between  and  near  the  lower  pair  of  wing-dams  (Nos.  10  and  27),  where 
the  least  available  low-water  depth  is  at  present  14.1  feet. 

Lower  flats, — The  dams  built  at  this  crossing  are  in  good  condition. 
The  upper  and  lower  15-foot  low-water  curves  are  separated  by  a  shoal 
of  2,200  feet  length  with  a  minimum  low-water  depth  of  13.4.  Addi- 
tional works  for  contracting  the  river  at  this  place  are  necessary. 

Long  Island  Crossing. — Wing-dams  Nos.  26  and  33,  injured  by  the  cy- 
clone of  1885,  were  repaired,  and  they  as  well  as  the  new  pair  of  wing- 
dams  (Nos.  2S  and  35)  are  in  good  order.  The  practicable  low- water 
depth  in  the  channel  is  very  nearly  14  feet. 

Mouth  of  river. — ^The  logs  and  stone  of  Dam  No.  31  at  Oyster  Bed 
Sboal  form  now  a  compact  mass, due  to  the  abundant  growth  of  oyster 
shells  upon  them,  but  where  logs  are  exposed  to  the  teredo  they  are 
badly  damaged.  The  channel  at  Oyster  Bed  Shoal  has  been  well  main- 
taioed  throughout  the  year  by  natural  scour  alone.  Its  least  navigable 
depth  is  nearly  IG  feet  at  mean  low  tide. 

The  dredging  done  in  Tybee  Knoll  Channel  during  the  past  fiscal 
year  has  only  temporarily  improved  its  depth.  At  the  end  of  the  year  it 
had  a^aiu  been  reduced  to  13.4  feet  at  mean  low  water.  This  indicates 
that  the  training-wall  contemplated  in  the  project  of  January  16, 1882, 
for  improving  this  reach  will  have  to  be  constructed. 

Closing  dams. — The  dams  at  Philbrick's  Gut  and  Big  Oap,  recently 
built  ap  to  the  level  of  high  water,  are  in  good  condition.  The  other 
works  of  this  class,  describHdd  in  former  annual  reports,  have  settled 
at  some  points,  but  they  continue  in  serviceable  order. 

bemjlbks  on  the  oommesce  and  nayigation  of  savannah  hab- 
bob,  and  the  fbobable  effects  of  the  ibipbotbhent  of  the 
biveb  in  belation  thebeto. 

The  work  of  improvement  in  conformity  to  the  approved  project  was 
eommenced  in  1874.    With  a  view  of  facilitating  a  comparison  of  com- 
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mercial  statiBtics  for  that  year,  and  for  the  year  1SS6,  they  have  been 
consolidated  as  follows : 

COMBIEBCIAX  STATISTICS  OF  THE  PORT  OF  SAVANNAH,   GEORGIA. 

ArrivaU  and  clearanoes  ofvesHlt^  tonnage,  etc. 

ABRIVED. 


1874. 

18ML 

VeeseU. 

Tonnage. 

Crew. 

Veaaels. 

Tonnage. 

Crew. 

CoftlltwIflA  ..............■..■.■•■■■...■.....■ 

418 

66 

284 

354.700 

41,030 
182. 517 

10.048 

847 
4,232 

893 

10 
268 

503,'073 

5,95? 
177,229 

14,534 
18S 

Eoreign  ports: 

Aiitf^ricAn  ▼fMUwilB 

Forftiim  TeaAoUi 

8,719 

Total 

768 

678.247 

16,127 

671 

686^254 

18»4i8 

CL^RED. 


Coavtwiae 

Foreign  porta : 

Amerioan  veaaels. 
Foreign  yessela. . . 


Total 


480 

71 
229 

407.205 

40,397 
145, 038 

12,748 

• 

822 
8,437 

378 

3 
262 

473,135 

939 
194.703 

780 

592.730 

17,007 

643 

668.867 

13.912 

24 
8,070 

17,906 


It  appears  from  this  that  while  in  1886  the  number  of  vessels  arrived 
and  cleared  was  15  per  cent,  less  than  in  1874,  the  aggregate  tonnage 
in  1886  was  about  16  per  cent,  larger.  The  average  tonnage  of  vessels 
in  1874  was  about  750 ;  in  1880,  over  1,000. 

The  following  tables  show  the  values  of  the  principal  articles  of  ex- 
port and  import  in  the  years  ending  August  31, 1874,  and  August  31, 
1886,  respectively : 

EXPORTS. 


Cotton,  nplandand  sea-ialand 

Timber  and  lumber 

Naval  atorea 

Rico 

Pig-iron 

Hiueaand  wool 

Fruitaand  vegetablea 

Tama  and  domeatica 

Hiaoellaneoaa 

Total  ezporta i 

IMPORTS. 

FertOiaera 

Coal 

Hay  and  grain 

Salt 

Coffee 

Miacellaneooa 

Total  importa 


W7, 


2, 

1, 


774,638 
667,189 

59, 029 
631, 796 

51,  500 
100,  206 
451,680 
897, 315 
6J8, 200 


54,261,553 


1886. 


$38,807,726 

1, 010, 580 

3,206.503 

210. 307 

1&3,  835 

212. 804 

1,834,713 

3, 3.14, 050 

2, 127, 212 


61,028,190 


$1,338,609 

170, 905 

408. 075 

80, 000 

275,000 

36, 890. 625 

88,870,625 

$2,238,654 
224.340 
318,250 
126,000 
612. 000 

47,699,280 


61,118.524 
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The  above  statement  does  not  include  receipts  and  shipments  by  rail^ 
nor  does  it  include  the  value  of  domestic  traffic,  local  manufactures, 
biDking,  etc.,  but  is  confined  strictly  to  value  of  exports  and  imports, 
fhich  have  a  direct  bearing  upon  the  water- ways  transportation  of  the 
dty  of  Savannah.  While  values  have  decreased  during  the  past  fifteen 
jeacs  about  one-third,  the  values  in  1886,  compared  with  1872  in  volume, 
are  nearly  50  per  cent,  greater.  This  is  due  to  the  large  increase  in  ton- 
nage. The  item  of  miscellaneous  in  imports  embraces  bagging,  iron 
ties,  tobacco,  cigars,  boots  and  shoes,  dry  goods,  hats,  clothing,  furni- 
tare,  hardware,  crockery,  flour,  bacon,  sugar,  canned  goods,  and  manu- 
&ctared  articles  generally. 

The  shrinkage  of  values  referred  to  is  illustrated  in  the  case  of  the 
Bain  staple,  cotton,  as  shown  by  the  following  table : 

kportt  of  upland  and  Sea  Idland  cotton  from  the  port  of  Savannah,  Ga.,  and  valneeper 

bale. 


Tew  eiidiog  Angnst 

Exports,  foreign. 

Exports,  coast- 
wise. 

Valae  per  bale. 

• 

Total  ex- 
port 

Total  yal- 

31- 

Upland. 

SeA 
Island. 

Upland. 

Sea 
Island. 

Upland. 

Sea 
Island. 

nes. 

K4 

m 

B(Ue§. 

426,090 

400,437 

Bale: 

3,472 
1,483 

SdU». 
222,073 
S&f,  314 

Batwt. 

4,489 

21,307 

$72.50 
47.00 

t08.25 
86.50 

Bales. 

6)6,133 

806,543 

$47,774,638 
36,807,726 

If  the  prices  paid  for  both  kinds  of  cotton  in  1874  had  prevailed  in 
1S86,  the  total  value  of  cotton  exports  in  the  latter  year  would  have 
been  $59,061,310  instead  of  $38,807,726. 

The  exports  of  timber  were,  in  1874, 37,898,509  feet, valued  at  $667,189: 
ia  1886  they  were  76,753,746  feet,  valued  at  $1,010,580 ;  the  value  would 
bve  been  $1,351,217  if  the  same  prices  had  ruled  as  in  1874. 

Savannah  is  at  present  the  first  naval-stores  port  in  the  world.  The 
^velopment  of  the  city's  export  trade  of  naval  stores  has  been  re- 
iiarkable.  This  business  was  insignificant  some  fifteen  years  ago. 
k  1874«the  shipments  of  rosin  were  18,200  barrels,  valued  at  $59,029. 
from  that  year  there  has  been  a  progressive  increase,  culminating  in 
1886,  when  the  highest  figure  yet  attained  was  reached.  In  1886  the 
tiiipments,  foreign  and  coastwise,  were  135,498  barrels  of  spirits  of  tur- 
pentine and  605,257  barrels  of  rosin,  of  an  aggregate  valueof  $3,296,503. 

It  is  generally  conceded  that  the  improvement  of  Savannah  Harbor 
lod  Biver  by  the  United  States  Government  has  been  an  important 
kctor  in  the  reduction  of  rates  of  freight  and  insurance  that  has  taken 
llace  in  the  latter  years,  and  of  the  rates  of  competing  routes  of  trans- 
portation, but  it  would  be  impossible  to  state  precisely  what  part  of  the 
mount  of  reduction  is  due  to  the  deepening  and  straightening  of  the 
ibip-channel  from  Tybee  Roads  to  the  city  of  Savannah,  and  what  part 
to  other  <»knses.  As  stated  in  my  annual  report  for  the  fiscal  year  end- 
iig  June  30, 1886,  several  vessels  of  over  20  feet  draught  passod  during 
fte  year  from  the  sea  to  the  city,  and  vice  versa^  on  a  single  tide,  some- 
ting  never  before  accomplished.  Within  the  last  five  or  six  years  the 
trailable  depth  in  the  navigable  channel  has  increased  3  to  3^  feet. 
This  fact  would  manifestly  account  for  a  reduction  of  rates  of  freight 
uid  insurance. 

Considering  the  favorable  results  already  obtained,  I  feel  no  doubt 
that  the  completion  of  the  proposoil  improvement  will  be  highly  ad  van- 
^eoas  to  commerce,  and  to  the  large  section  of  the  country  of  which 
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Savannah  is  the  principal  shipping  port.  The  plan  of  improTemeai 
contemplates  the  establishment  of  a  navi^ble  channel  of  22  feet  depti 
from  the  bar  to  the  city  of  Savannah.  With  that  depth  obtained — sm 
it  probably  will  be  at  a  cost  not  exceeding  the  estimate — the  advad 
tage  of  still  lower  rates  of  freight  and  insurance  will  be  secured  and  ^ 
greater  impetns  will  be  given  to  agricultural  and  industrial  productioi 
over  a  large  area  of  country  naturally  tributary  to  the  port  of  Sayanns^ 
resulting  in  an  increased  demand  for  and  employment  of  sktfled  anq 
unskilled  labor,  and  in  benefits  to  the  public  generally,  which  follow  i 
substantial  increase  in  transportation  facilities. 

I  earnestly  recommend  that  the  funds  needed  for  completing  the  pro» 
ject  of  improvement  may  be  provided  as  soon  as  possible.  When  tlui 
works  are  once  finished  a  moderate  annual  allotment  for  making  repaid 
and  for  doing  some  dredging  here  and  there  will  be  required  ;  for  whichi 
purpose  a  sum  of  about  $20,000  per  annum  will  probably  be  sufficient! 

The  river  and  harbor  act  of  August  5,  1886,  also  provided  that  an 
examination  and  survey  should  be  made  of  '^  Savannah  River  from 
Cross  Tides,  above  Savannah,  to  the  bar,  with  a  view  to  obtaining  23 
feet  of  water  in  the  channel."  A  preliminary  examination  was  accord^ 
ingly  made,  and  my  report  of  it  forwarded  to  the  Department  undec 
date  of  November  29, 1886.  A  survey  was  then  ordered,  which  wai 
commenced  toward  the  close  of  the  past  fiscal  year  and  is  now  ap^ 
preaching  completion.  I  regret  to  say  that  the  amount  of  funds  allotted 
for  the  survey  is  not  sufficient  to  carry  it  on  upon  a  scale  commensurate 
with  the  importance  of  the  object  in  view.  The  survey  will  furnish 
data  for  a  preliminary  project,  subject  to  future  amendments  and  modi^* 
fications;  but  a*more  liberal  allotment  ought  to  be  made  at  the  earliest 
opportunity,  which  will  enable  me  to  initiate  and  carry  out  a  system  of 
investigations  concerning  the  progress  of  the  tidal  wave,  direction  and 
strength  of  currents,  volumes  of  discharge,  and  many  other  matters' 
which  must  be  known  before  a  well-digested  project  can  be  preparedi 
for  improving  the  navigation  of  the  river  on  the  scale  proposed.  I 
would  further  say,  that  if  such  an  enlarged  plan  of  improv  ing  Savannah^ 
Harbor  and  River  is  finally  adopted,  the  appropnatious  should  be  made 
annually  and  in  amounts  proportionate  to  a  work  of  such  mag|utnde. 

The  work  of  improvement  has  now  reached  a  point  where,  in  the  iu«^ 
terests  of  economy,  operations  should  be  conducted  throughout  the 
whole  extent  of  the  river  simultaneously,  and  if  any  funds  are  appro- 
priated during  the  present  fiscal  year  the  amount  should  be  sufficient 
to  begin  work  under  the  project  tor  obtaining  28  feet  of  water  from  the 
city  to  the  sea.  In  addition  to  the  $180,000  required  for  the  completioa 
of  the  existing  project,  I  would  earnestly  recommend  that  not  less  thaa 
$600,000  be  appropriated  for  beginning  work  under  the  new  project. 

This  work  is  located  in  the  collection  district  of  Savannah,  Ga.,  at 
the  port  of  entry.    Amount  of  duties  collected  in  1886,  $35,455.33. 

Since  the  works  of  improvement  were  commenced,  the  following  ap- 
propriations have  been  made : 

By  act  of  Congress  approved  Jnne  23,  1874 $50,000 

By  act  of  Congress  approved  Mar.     3,  1875 70,000 

By  act  of  Congress  approved  Aug.  14,  1876 62,000 

By  act  of  Congress  approved  June  18,  1878 70,000 

By  act  of  Congress  approved  Mar.    1,  1879 100,000 

By  act  of  Congress  approved  Jnne  14,  1880 65,000 

By  act  of  Congress  approved  Mar.    3,1881 65,000 

By  act  of  Congress  passed  Ang.  2,  1882 200,000 

By  act  of  Congress  approved  July  5,  1884 200,000 

By  act  of  Congress  approved  Aug.  5,  1886 150,000 

Total 1,032,000 
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The  total  expenditures  to  June  30,  1887,  were  $1,028,353.81.  To 
eomplete  the  work  of  improving  Savannah  Harbor  and  Kiver,  Georgia, 
in  accordance  with  the  approved  project  of  January  IG,  1882,  there  will 
be  required  the  additional  sum  of  $180,000. 

The  following  drawings  and  papers  are  transmitted  herewith : 

(1)  Sheet  1. — Chart  showing  works  constraoted  for  the  improvement  of  Wreck's 
Channel,  to  Jane  30, 1B87. 

(2)  Sheet  2. — Chart  showing  works  constructed  for  the  improTemt/^t  of  Long  Island 
CitMsing,  to  Jane  30, 1887. 

(3)  Report  of  Fiist  Lieat.  A.  M.  Carter,  Corps  of  Engineers,. 

(4)  Table  of  commercial  statistics  furnished  by  the  collector  of  the  port. 

(5)  Table  showing  value  in  dollars  of  exports  and  imports,  foreign  and  domestic,  at 
port  of  Savannah,  from  1872  to  1886.  Compiled  by  E.  F.  Bryan,  superintendent 
iSavannah  Cotton  Exchange. 

(6)  Money  Statement. 

July  ly  1886,  amount  available $2,943.90 

Amount  appropriated  by  act  approved  August  5, 1886 150, 000. 00 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

Habilitiea outstanding  July  1,  1886 115,410.31 

July  1,  1867,  outstanding  liabilities 33,887.40 


$152, 943. 90 


July  1,  1887,  amount  available 


149^297.71 
3,646.19 


'  Amount  ^estimated)  required  for  completion  of  existing  prpject,  and 

beginning  work  under  the  new  project 780, 000. 00 

i  Amount  tfaat  can  be  profitably  expended  in  fiscal  year  ending  June30, 1889    780, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahatrad  of  proposalefor  censiruoHan  of  wing-dame,  etc,,  in  Savannah  Harbor  and  Mver, 

Georgia,  opened  September  30,  1886. 


Ko. 


1 

2 

3 

4 


Name  of  bidder. 


P.  SaafordRoes.... 
John  F.  Oayoor  — 
Rittenhoase  Hoore 
Anson  M.  Bangii . . 


Mattreeaea 

per  square 

yard. 


10.52) 
.38 
.43 
.43 


Stone 

per  cubic 

yard. 


$2.75 
3.00 
2.00 
2.00 


AfTgregate 

cost  of  the 

work. 


$101, 250 
90,000 
07,500 
07,500 


Contract  awarded  to  John  F.  Gaynor  at  the  prices  stated. 

Abetraet  of  propoedU  for  dredging  in  Savannah  Harbor  and  River,  Georgia,  opened  S^ 

Umber  30, 1886. 


1  P.  Saaford  Boas 

2  I  Kitteohooae  Moore 

8  I  Morria  k,  Cuminga  Dredging  Company 

4  ;  John  F.  OavBor 

ft  I  American  DredgiBjt  Compftny 

6  I  8«vaanah  Dredging  Company 


I 


Price  per 
cubic  yard. 


(knU, 
23.8 
24.7 
25.75 
10 
25 
25 


Contnot  awarded  to  John  F.  Gaynor  at  price  stated. 
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report  of  lieutenant  o.  m.  carter,  corps  of  engineers. 

United  States  Engineer  Office, 

Savannah^  Ga.,  July  11,  1887. 

Colonel  :  I  have  tbe  honor  to  snbmit  the  following  report  of  operations  for  ini- 
proving  the  harbor  at  Savannah,  6a.,  during  the  fiscal  year  endins  June  30,  1887 : 

The  work,  all  of  Tvhich  was  done  under  contract  with  Mr.  John  ¥\  Gaynor,  of  Fay- 
etteville,  N.  Y.,  consisted  in  constructing  wing-dams  and  training- walls  of  log  and 
brush  mattresses,  loaded  with  riprap  stone,  ond  in  dredging.  In  raising  and  repair- 
ing old  dams  it  was  found  impracticable  to  use  ^he  ordinary  log  and  brush  mattresses 
to  advantage,  and  brush  fascines  were  substituted.  Dredging  was  begun  on  Novem- 
ber 1,  1886,  and  suspended  on  May  28,  1887. 

Jetty  work  was  begun  on  November  28,  1886,  and  suspended,  on  account  of  lack  of 
funds,  on  July  3,  1887. 

CROSS  TIDES  DAM. 

No  work  was  done  on  this  dam  during  the  year,  and  with  the  exception  of  some 
slight  settlement  near  its  middle  its  crest  remains  about  as  described  in  my  last  an- 
nual report. 

UPPER  rice  mill. 

Some  shoaling  took  place  in  this  vicinity  during  the  year,  and  a  channel  2,520  feet 
long,  60  feet  wide,  and  15  feet  deep  at  mean  low  water  was  dredged  between  the 
ocean  steam-ship  wharves  and  tbe  foot  of  West  Broad  street.  In  the  execution  of 
this  work  numerous  raft  binders,  logs,  snags,  old  anchors,  and  other  obstructions  were 
removed  from  the  channel.  There  is  now  a  good  navigable  channel  across  this  shoal, 
with  a  least  mean  low-water  depth  of  15.1  feet,  a  deepening  of  1.1  feet  since  last  year. 

GARDEN  BANK  SHOAL. 

The  wing-dams  at  this  point  are  in  good  condition.  The  shoaling  mentioned  in 
my  report  of  last  year  continuing  and  navigation  being  much  obstructed,  24,833.5  ca- 
ble y^rds  were  dredged  from  the  channel  in  this  vicinity  during  the  year.  There  is 
now  a  ^ood  navigable  channel  here  with  a  least  mean  low- water  depth  of  14.9  feet,  a 
deepening  of  2  feet  since  last  year.  Tbe  washing  of  sand  from  the  city  streets  con- 
tinues, and  some  future  shoaling  from  this  cause  is  to  be  expected. 

WRECKS  CHANNEL. 

The  shoaling  below  the  lower  end  of  the  Fig  Island  training-wall  continuing,  an 
extension  of  750  feet  was  built  during  the  year.  To  better  direct  the  ebb  currents  in 
this  channel  the  crest  of  the  Fig  Island  training-wall  was  brought  up  to  mean  high 
water  throughout  its  entire  length.  The  spurs  were  brou^t  up  to  mean  high  wat<er 
at  their  Junction  with  the  jetty,  sloping  down  from  that  \  oint  to  mean  low  water  at 
their  outer  ends.    The  work  was  done  with  brush  fascines,  loaded  with  riprap  stone. 

The  silting  up  between  the  spurs  and  the  extension  of  the  growth  of  marsh  grass 
along  this  shoal  continue. 

Forty- one  thousand  eight  hundred  and  forty-three  cubic  yards  were  dredged  from 
this  channel  during  the  year. 

The  least  mean  low- water  depth  is  now  14.2  feet. 

OBSTRUCTIONS. 

No  work  was  done  here  during  the  year.  Wing-dam  No.  15  is  in  good  condition. 
The  15-foot  mean  low-water  curves  above  and  below  this  point  are  separated  from 
each  other  by  a  shoal  650  feet  in  length,  over  which  there  is  a  least  mean  low-water 
depth  of  13.4  feet ;  a  shoaling  of  half  a  foot  since  last  year's  noport.  As  stated  in 
previous  reports,  this  shoal  can  not  be  permanently  removed  until  the  south  channel 
is  closed. 

UPPER  FLATS. 

Wing-dams  Nos.  4,  6,  10,  23,  and  27  are  in  good  condition  and  have  not  changed 
since  la^t  year's  report.  A  small  gap  in  dam  No.  25  was  filled  with  brush  fascines 
and  stone.    This  dam  is  now  in  good  condition. 

The  channel  depths  at  tlie  upper  end  of  thiscrossing  have  been  maintained  and  the 
width  between  the  1.5-foot  mean  low- water  curves  has  increased  during  the  year. 
Some  shoaling  occurred  at  the  lower  end  of  the  reach  between  dams  Nos.  10  and  27, 
and  a  channel  780  feet  long,  60  feet  wide,  and  15  feet  deep  at  mean  low  water  was 
dredged  there  in  December. 

There  is  now  a  good  navigable  channel  across  this  shoal,  with  a  least  mean  low-i 
ter  depth  of  14.1  teet. 


APPENDIX  N — ^REPORT  OP  COLONEL  GILLMOBK  1161 

LOWER  FLATS. 

Wing-dams  Nos.  14  and  29,  which  were  slishtly  injured  in  the  cyclone  of  1B85,  were 
repaired  and  are  now  in  irood  condition,  ao  other  work  was  done  here  during  the 
year.  The  15-foot  mean  low-warer  carves  above  and  below  this  crossing  are  now 
separated  from  each  other  by  a  shoal  2,200  feet  long,  upon  which  there  is  a  least  mean 
low-water  channel  depth  of  13.4  feet.  The  upper  curve  does  not  extend  as  far  down- 
stream by  200  feet  as  last  year  and  the  lower  curve  has  receded  down-stream  during 
the  same  period  a  distance  of  700  feet. 

Additional  contraction  will  eventually  be  needed  below  dams  Nos.  14  and  29  for 
the  improvement  of  this  crossing. 

LONG  ISLAND  CROSSING. 

Wing-dams  Nos.  26  and  33,  which  had  been  injured  by  the  cyclone  of  1885,  were  re- 
paired and  bronght  up  to  5  feet  above  mean  low  water  during  the  year. 

For  the  improvement  of  the  lower  portion  of  this  reach  wing-dams  Nos.  28  and  35 
were  constructed.  They  reduce  tho  low- water  width  of  the  river  from  4,.'>00  feet  to 
1,350  feet.  Dam  No.  35  was  not  connected  with  the  shore,  but  no  scour  has  taken 
place  there  since  its  construction.  « The  channel  defined  by  the  15-foot  mean  low-water 
curves  has  narrowed  since  my  report  of  last  year.  The  upper  curve  has  pushed  down- 
stream 480  feet  and  the  lower  1,()60  feet  during  the  year.  The  least  mean  low- water 
channel  depth  on  this  crossing  is  now  13.9  feet,  which  is  the  same  as  at  the  close  of 
the  last  fiscal  year 

MISCELLANBOUS. 

No  work  was  done  at  the  Oyster  Beds  dnring  the  year.  The  stone  and  logs  on  Dam 
Ko.  31  ore  now  cemented  by  oyster-shells  into  a  solid  mass.  The  logs  wherever  ex- 
posed, however,  are  badly  eaten  by  the  teredo.  The  width  and  depth  of  the  channel 
across  the  old  shoal  near  that  point  have  both  increased  during  the  year.  The  least 
neao  low- water  channel  depth  is  at  present  15.8  feet. 

During  the  winter  months  10,153.5  cubic  yards  were  dredged  from  the  channel  across 
Tybee  Knoll.  The  dredged  depth  was  not  maintained,  and  beyond  the  removal  of  a 
few  lumps  near  the  channel  in  May  no  further  work  was  done  there.  It  will  be  neces- 
lary  to  build  the  Oyster  Bed  training-walls  before  the  channel  at  that  point  can  be 
permanently  improved.  The  least  mean  low- water  channel  depth  across  Tybee  Knoll 
JB  at  present  13.4  feet. 

The  closing-dams  at  Philbrick's  Out  and  Big  Gap  were  brought  up  to  mean  high 
water  dnring  the  year,  and  both  dams  are  now  in  good  condition. 

The  other  closure-dams  upon  the  river  have  seitled  in  some  cases,  but  have  sub- 
served their  purposes  and  are  in  good  order. 

Beyond  the  general  fact  ihat  the  river  has  been  deepened  the  information  concern- 
ing the  effects  upon  it  of  the  improvements  thus  far  made  is  very  meager. 

It  having  been  decided  that  fuuds  appropriated  for  carrying  on  work  under  an  ap- 
proved project  can  not  be  properly  applied  to  any  other  purpose^  it  has  been  impos- 
sible to  make  any  observations  upon  or  any  study  of  the  physical  features  of  the 
river,  although  the  necessity  for  such  is  undoubted.  Concerning  the  rate  of  process 
of  t^  tidsd  wave,  the  direction  and  force  of  the  tidal  currents,  the  discharge  ot  the 
stream,  the  ratio  of  the  volume  voided  during  the  flood  to  tliat  voided  during  the 
ebb  tide,  and  the  effects  which  the  improvements  thus  far  executed  have  bad  upon 
the  high  and  low  water  slopes  of  the  river,  very  little  is  known.  The  varying  in- 
flaeacesof  winds,  storms,  and  freshets  make  it  imperative  that  observations  to  have 
aojvaloe  should  extend  over  several  months — better,  several  years — and  it  is  earnestly 
recommended  that  authority  may  be  granted  to  use  yearly  a  small  amount  of  the 
appropriations  for  the  improvement  of  the  river  in  a  study  of  the  physical  features 
of  tbo  stream,  or  if  this  is  impracticable  that  a  special  appropriation  may  be  made 
for  ihis  purpoBe. 

The  tables  of  commercial  statistics  appended  hereto  show  a  steady  growth  of  both 
the  foreign  and  domestic  trade  of  Savanuah.    It  is  now  the  largest  port  of  the  South 
Atlantic  coast,  the  second  cotton-port  of  America,  and  the  first  naval-stores'  port  of 
the  world.    The  exports  of  cotton  have  risen  from  less  than  500,000  bales  in  1872  to 
over  800,000  bales  in  1886,  and  are  still  increasing. 

The  increase  in  value  of  the  annual  exports  of  naval  stores  is  still  more  remarkable. 
Starting  with  a  value  of  less  than  $50,000  in  1873,  it  reache  i  a  total  of  over  $3,250,000 
in  188G,  with  prospects  for  a  still  greater  increase  in  the  future.  The  receipts  of 
apints  of  turpentine  for  the  ^ear  i806-'87  were  nearly  40,000  casks  greater  than 
tnoee  for  the  &»rresponding  period  of  last  year,  and  the  rosin  receipts  for  this  period 
were  over  131,000  barrels  greater.  Tho  value  of  the  exports  of  timber  anrl  lumber 
within  the  past  fifteen  years  has  risen  from  about  $500,000  to  over $1,000,000;  that  of 
fraits  and  vegetables  from  less  than  $500,000  to  nearly  $v{,000,000,  while  that  of  pig- 
iron  has  risen  from  about  $25,000  to  nearly  $200,000. 

While  the  volumes  of  exports  have  thus  increased,  and  the  tonnage  entered  at  the 
enatom-hoiise  grown  from  1,074,367  tons  in  1873  to  1,355,121  tons  in  1886,  the  number 
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of  vessels  entered  and  cleared  daring  this  period  has  decreased  by  151,  from  the  fact 
that  the  increased  depth  of  water  in  the  river  allows  vessels  of  much  greater  carrying 
capacity  to  visit  the  port  than  in  former  years.  In  1873,  when  the  works  of  improve- 
ment were  bei;un,  the  usual  high- water  draught  was  about  14^  feet.  At  present,  ves- 
sels of  from  20  to  21  feet  draught  are  able  to  go  from  the  city  to  the  sea  on  a  single 
tide,  and  foreign  and  coastwise  steamers  of  great  carrying  capacity  have  largely  re- 
placed the  small  sail  vessels  which  fifteen  years  ago  carri^  the  great  bulk  of  Savan- 
nah's commerce. 

The  increased  facilities  for  navigation  have  resulted  greatly  in  reducing  rates  of 
marine  freight  and  insurance,  and  this  has  had  a  direct  effect  upon  the  reduction  of 
freights  over  the  competing  land  routes.  So  many  causes,  however,  have  been  in 
operation  during  the  last  fifteen  years  to  secure  reductions  in  these  directions  that  it 
is  perhaps  impossible  to  ascertain  what  portion  is  due  to  the  improvement  of  the 
harbor.  Mr.  Connor,  late  the  president  of  the  Savannah  Cotton  Exchange,  estimates 
it  at  25  per  cent.,  and  this  is  perhaps  below  rather  than  above  the  actual  decrease, 
inasmnch  as  without  the  improvements  already  near  oompletion  it  would  be  impos- 
sible for  a  majority  of  the  foreign  and  coastwise  steamers  now  plying  to  this  port  to 
enter  the  harbor  at  all. 

As  to  the  advantages,  prospective  and  realized,  through  the  completion  of  the  pro- 
posed improvements,  it  may  be  stated  that  those  already  made  have  Justified  the  ex- 
tension of  lines  of  railway  into  the  interior,  opening  up  to  those  places  markets  for 
their  products  which  before  did  not  exist. 

The  Savannah,  Florida  and  Western  Railway  system,  embracing  over  750  miles  of 
railway  in  Florida  and  Georgia,  with  nearly  1,000  miles  of  steam-boat  and  steam-ship 
lines  tributary  thereto,  depends  largely  for  the  shipment  of  its  freight  ujHm  the  facili- 
ties afforded  by  the  port  of  Savannah.  Through  the  Central  Railroad  system  of 
Georgia,  with  over  2,200  miles  of  railway  in  the  States  of  Georgia,  Alabama,  and 
South  Carolina,  the  richest  timber,  coal,  and  iron  districts  of  those  States  find  an 
outlet  at  Savannah  to  the  sea.  With  the  extensions  now  being  constructed,  the 
States  of  Mississippi,  Tennessee,  and  Kentucky,  as  well  as  the  great  grain-producing 
sections  of  the  West,  will  be  brought  nearer  to  the  Atlantic  coast  at  Savannah  than 
at  any  other  point,  and  over  railways  of  easy  grades,  free  from  obstruction  by  snow 
and  ice.  With  increased  shipments  of  heavy  weights,  such  as  grain,  iron,  and  coal, 
deeper  water  at  Savannah  will  be  imperatively  required.  The  improvements  hereto- 
fore executed  and  the  expectations  of  further  improvements  yet  to  be  made  have  been 
the  inducements  to  develop  the  railway  systems  before  mentioned.  The  sections  of 
country  made  tributary  to  Savannah  by  these  railways  are  among  the  richest  in  the 
United  States,  and  to  enable  the  port  to  furnish  an  outlet  for  the  growing  commerce 
bronght  to  it  from  the  interior,  deep  water  is  more  than  ever  needed. 

The  work  of  improvement  has  now  reached  a  point  where,  with  irregular  and  in- 
sufficient appropriations,  such  as  have  been  made  in  the  past,  future  progress  will  be 
slow  and  unsatisfactory.  Operations  should  be  conducted  throughout  the  whole  ex- 
tent of  the  river  simultaneously,  and  dredging  should  be  accompanied  with  or  promptly 
followed  by  contracting  works. 

In  carrying  on  operations  under  the  project  for  obtaining  28  feet  of  water  from  the 
city  to  the  sea  the  most  satisfactory  results  can  not  be  obtained  with  an  expenditure 
of  less  than  $1,000,000  during  the  next  fiscal  year. 

Tables  of  commercial  statistics  and  arrivals  and  clearances  of  vessels  are  appended 
hereto.  Charts  showing  works  constructed  for  the  improvement  of  the  Wrecks  Chan- 
nel and  the  Long  Island  Crossing  are  transmitted  herewith. 

The  following  tables  show  work  done  during  the  year: 

• 

Jetty  work. 


1886-'87. 


November,  DAcember,  April,  Jane 

Beoembe^  January,  Febraary,  March, 

April,  May. 
December,  January,  Febraary,  May,  June. 

December,  January,  May 

February,  March,  April,  May,  Jane 

May 

June 

Do 

Do 

Do 


Total 


Locality. 


Dam  No.  28. 
Dam  Ko.  85. 


DamKo.  26 

Dam  No.  83.. 

Fig  lalaad  Jetty 

Dam  No.  25 

Dam  No.  li 

Dam  No.  20 

Philbrick's  Cut  Dam 
Big  Gap  Dam 


Mats. 


Sq.  yds. 
2,(»7.65 
20,024.68 

1,253.65 

227.33 

15,987.24 


40,960.45 


Faaoinea. 


(hi.pdt. 
160.00 
899.02 

2,372.37 

1,623.83 

23, 271. 18 

217. 71 

639.16 

39&88 

1,255.05 

8,217.23 

89,053.43 


Stone. 


Ou.  ydi. 
516l54 
4, 292. 15 

1,862.51 

1,054.24 

7, 526. 10 

87.77 

13a  84 

186.51 

253.77 

1,878.82 

17,241.75 
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Dredging, 


1886-*87. 


VoTember,  December,  Janaary,  February,  May. 


Deeember,  Jannarr,  Febmary  . . . . 
VoTsmber,  Deeembeir,  April,  may. 
Tflbroary,  Mareh,  April 


Total 


Locality. 


Ty bee  Knoll 

Upper  Flats 

Wrecks  Channel. 

CrardenBank 

Upper  Bice  Mill 


Cable  yards. 


25,286.0 
4, 418. 5 
41,843.0 
24. 833.  S 
24,712.0 

121,008  0 


Mr.  B.  6.  Tfaomae,  assistant  engineer,  has  performed  Ms  duties  during  the  year 
irith  skill  and  fidelity. 

Very  respectfajly,  yoar  obedient  servant, 

O.  M.  Carter, 
Firat  Lieutenant^  Carps  of  Engineers, 
CoL  Q.  A.  GnxMORE, 

Carps  of  Engineers,  U,  S,  A, 


COSOIERCIAI.  STATISTICS. 


Jrrieals  and  clearances  of  vessels  and  commerce  at  Savannah,  Ga,,  from  January  1,  1873 

to  December  ^\,  18fcj6. 

ABRIVED. 


»73 
W74 
U75 
I87S 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
IS85 


Ceastwlse. 


Ko. 

Tons. 

463 

381.  .'^05 

418 

854,700 

370 

810.877 

855 

320,015 

333 

879,826 

822 

385,532 

3>9 

411.794 

338 

446.881 

383 

608,422 

391 

544,448 

380 

468.226 

388 

482,917 

396 

493,610 

383 

603,073 

Crew. 


11,934 
10,048 
10,102 
10,348 
10.867 
10,688 
8.235 
9.906 
11,069 
12,605 
10,659 
13, 735 
14, 622 
14,634 


Foreign  ports. 


American  vessels. 


Ko. 


Tons. 


34 
e6 
67 
58 
54 
61 
30 
14 
21 
11 
10 
14 
12 
10 


Crew. 


16, 140 

4).  030 

89.298 

40.832 

40,948 

45,208 

21,094 

7,724 

10, 729 

4,865{ 

4,115 

5,632 

5,058 

5,952 


383 
847 
781 
987 
931 
1,576 
430 
170 
237 
106 
90 
116 
125 
185 


Foreign  Teseels. 


No. 


213 
234 
222 
260 
287 
320 
279 
244 
254 
204 
160 
287 
251 
268 


Tons. 


119,316 
182, 517 
145, 748 
169,649 
168,247 
235,  787 
198.040 
172, 224 
151.  463 
]!5,061 
87,025 
174, 676 
163,881 
177,229 


Crew. 


2,999 
4.232 
3,290 
3,865 
3,950 
5,814 
3.960 
3.533 
3,474 
2.71P 
1,065 

tS,  VtSv 

3,416 
3,719 


Now 


710 
768 
659 
673 
674 
709 
628 
596 
658 
606 
650 
689 
658 
671 


TotaL 


Tons. 


517, 051 
578,247 
495,928 
530, 496 
589,021 
666,527 
631. 828 
626,829 
670,614 
664,874 
659,366 
663,225 
661, 989 
686,254 


Crew. 


15, 316 
15,127 
14, 173 
15, 200 
16.768 
18.078 
12,634 
13,609 
14,780 
16,429 
12,714 
17,835 
18,163 
18^438 


I 

1 

I 


Feel. 

17.60 
17.50 
17.60 
17.75 
18.25 
ia50 
17.75 
18.33 
19.00 
19.00 
1&25 
19.00 
20.76 
20.00 


CLEARED. 


1873 

1874 

1875 

1876 

1877 

1878, 

1878 

1880 

1881. 


468 
480 
319 
410 
400 
378 
885 
310 


1184 


8A 


414 
878 


398,050 
407,295 
284,831 
861,999 
439,870 
418.958 
442,784 
434,864 
60a422 
506,213 
415.720 
452,802 
502.773 
473,135 


13,749 

12.748 

9,376 

11,222 

12,081 

10,475 

8,834 

10.108 

11,458 

U,917 

9,780 

13,363 

14,672 

13,912 


65 
71 
72 
80 
65 
64 
80 
26 
22 
23 
10 
15 
20 
3 


30,102 

40,397 

89,311 

49,483 

44,829 

40,128 

24,891 

12,536 

13,052 

9. 1.55 

4,115 

5,0)4 

8.722 

939 


689 

822 

804 

1,163 

1,066 


497 
271 
2,53 
205 

00 
131 
148 

24 


224 

229 
195 
185 
161 


1.25.V  260 


223 
242 
261 
209 
163 
288 
228 
262 


129, 164 
*145,038 
128,086 
119,699 
103.342 
183,767 
156.470 
168, 255 
180, 579 
135,  375 
87, 400 
194.075] 
164.858 
194,793 


3,194 
3.437 
2,924 
2,827 
2,589 
5,375 
3.129 
3,449 
3. 745 
3,023 
2,015 
4,315 
3.844 
8,970 


755 
780 
586 
675 
626 
702 
624 
578 
652 
582 
530 
663 
662 
643 


657, 316 
502,730 
452.228 
531. 181 
587,511 
642.843 
624, 005 
615,655 
702, 053 
650, 743 
507,235 
652,511 
666,353 
668,867 


17,632 
17,007 
13.104 
15,212 
15,736 
17, 105 
12,460 
13. 825 
15,4,56 
15, 145 
11,K86 
17, 609 
18,164| 
17,906 


17.50 
17.50 
17.60 
17.75 
18.25 
18.50 
17.75 
18.38 
19.00 
19.00 
18. 25 
19.00 
20.17 
20.00 


Compiled  by  the  barber-master. 
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Arrivals  and  clearances  oj  vessels  and  commerce  of  Savannah j  Gaif  etc. — Continaed. 


COMMERCE. 


Yean. 

Value  of 

Value  of 

Duties 

Years. 

Value  of 

Value  of 

Duties 

exports. 

imports. 

collected. 

exports. 

imports. 

collected. 

1873 

$29,850,275.00 

$890, 664. 00 

$160,011.77 

1880 

$49,207,961.25 

$660. 074. 00 

t78,458.4l 

1874 

50, 500. 945. 04 

7»8,  220. 00 

nO.VJ2.74 

1881 

47,448.117,00 

052, 512.  00 

356,550.22 

1875 

46,  UOi.  295. 60 

5ll.8Ii<.60 

61.625.44 

1882 

48,  349, 033. 00 

657, 255. 00 

61, 148. 7U 

1870 - 

41, 230.  581. 00 

511,528.00 

58, 16.).  36 

,  18-<3 

50,  890, 037. 00 

567, 182.  00 

65, 245. 34 

1877 

33,569.081.00 

504, 037. 00 

84, 050. 03 

,  1884 

50, 034,  IM.  00 

606. 434.  OO 

40.147.28 

1878 

41,793,477.71 

505, 596. 00 

23,364.35 

1885  .... 

42. 253, 307. 00 

513.286.00 

45.162.40 

1879 

44,980,070.80 

378, 782. 00 

27, 77a  73 

1886 

64,724,275.44 

355,433.00 

35,455.58 

John  F.  Wheaton, 

Collector. 


Value  in  dollars  of  exports  and  importSf  domestic  and  foreign^  at  port  of  Savannah,  Ga., 
through  the  medium  of  ocean  transportation,  from  1872  to  188G. 

t 

[Compiled  by  E.  F.  Bryau,  snperinteudent  Savannali  Cotton  Exchange,  from  the  records  of  the  Sa* 
Tannab  Cotton  Exchange,  Savannah  Board  of  Trade,  and  reports  of  the  agents  of  the  Bereral  Bteam* 
ahip  lines  plying  between  this  and  Northern  and  Eastern  ports.] 

[Year  ending  August  31.] 


1886. 


XXPOBTB. 

Cotton 

Naval  stores 

Lumber  and  timber 

Rice.  

Pig  iron 

Hides  and  wool 

Fruits  and  vesetables 

Yams  and  domestics  

Miscellaneous 

Total  exports 

DIPOSTS. 

Fertilizers 

Coal 

nay  and  grain 

Salts 

Coffee 

Miscellaneous 

Total  imports 

Grand  total  exports  and  im 
ports 


$38, 807, 726 

3. 296, 503 

1, 010, 580 

210,  367 

193,  a35 

212. 304 

1,8^4.713 

3,  334,  0.50 

2, 127, 212 


51,028,100 


2, 238, 654 
224, 340 
318,  21)0 
126,000 
512.000 
47, 600, 280 


51, 118, 624 


1885. 


$36, 101, 441 

2, 044, 326 

024, 535 

844, 232 

186, 504 

2*28, 006 

1,767,853 

3.  500, 620 

2, 225. 100 


48, 313, 216 


2, 709. 511 
196. 870 
350,410 
125,000 
500,000 
45, 000, 280 


40. 881. 080 


1884. 


$33, 221, 875 

3,278,206 

024,454 

855,037 

175.612 

215,314 

1. 700. 210 

3,757,311 

2, 206, 504 


46,425,513 


1, 626, 601 
201,200 
346,550 
125, 000 
500,000 
46,812,065 


40,112,316 


102, 146, 714 


98, 104, 206 


05, 537, 820 


1883. 


$41. 773, 265 

2, 821. 106 

049, 031 

582, 624 

173,560 

254,  296 

1, 512, 302 

3, 800, 450 

1, 089,  300 


53,  015, 034 


2,270,455 
210, 015 
333, 476 
125, 000 
500. 000 
44,  i;60,  8  JO 


47, 600. 796 


101,615,730 


1882. 


$40,405,221 
2.065,848 

1. 047. 524 
914,005 
145,000 
241,660 

1,460,205 
3,625,466 

2. 007. 525 


52,004,248 


2, 870, 065 
210, 650 
360.  .SZS 
125, 000 
500,000 
42, 375, 9K 


45, 052, 105 


07,056,353 


1881. 

1880. 

1870. 

1878. 

1877. 

KXP0ST8. 

Cotton 

$48,019,799 

2, 072. 291 

835, 176 

879,480 

158, 760 

225,  390 

1,200.150 

3, 729,  605 

1,865,250 

$38, 233, 425 

1, 204. 833 

853, 081 

b77, 248 

133,312 

240.  700 

1,140,625 

8,312,412 

1, 750,  775 

$32, 525, 777 
908, 682 
669,064 
685, 728 
125, 200 
240.015 
890.220 
2, 908.  510 
1,767.325 

$31, 003, 123 
774, 207 
772,057 
581, 4H6 
106,210 
228, 6^ 
847,5^ 
2,012,367 
1,813,420 

$25,681,647 

Naval  stores 

Lumber  and  timber 

677,088 
671,883 

Rice 

Piffiron  

465,000 
95,800 

Hides  and  wool 

206,550 

Fruits  and  veeetables 

62a,  005 

Yams  and  domestics 

2,166,400 

Miscellaneons 

1, 600, 210 

Total  exports 

58.085.001 

47.836.411 

40, 901, 421 

89,078^088 

82,103,853 
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Vaiue  in  dollars  of  exports  and  impartSf  domestic  and  foreign,  etc. — Con  tinned. 


1881. 

1 

1880. 

1879. 

1878. 

1877. 

DCFOBTB. 

Ffirti1is«n  .,.-t 

$3,870,545 
200,410 
385,415 
100,000 
400,000 

44, 760, 500 

$3,839,058 
198.360 
396,212 
100,000 
400.000 

40, 590, 850 

$2, 784, 667 
209  840 
360,555 
100, 000 
400,000 

30. 209, 410 

$3,116,788 
187,350 
382. 012 
100.000 
400, 000 

38, 762, 315 

$2,715,728 
190,525 
400,880 
100, 000 
400,000 

32,500,775 

OmJ . 

narr  Ami  ffTiKin  ................ 

8»K»..     "  r    

Coflbe 

IffiMWllMlf^lZfl.   r,..-r-T r 

Total  importo 

48,716.900 

45,622,«i0 

43,064,472 

42,948.405 

86, 307, 908 

107,702,801 

93,358,891 

83,965,893 

82.927,453 

68,411,761 

jvw  «■>...•■-■•  ..«-.«.-....-••. 

1876. 

187;j. 

1874. 

1873. 

1872. 

KXrOBTS. 

Cotton 

$82,817,672 

208,176 

661,562 

650,837 

65,250 

219,400 

612,040 

2,349,672 

1,400,555 

$44,005,476 

110.964 

660.582 

646.360 

66,310 

197, 320 

46H.500 

2,606,450 

1,620,320 

$47,774,638 

59.0*29 

667, 189 

531,796 

61,600 

190, 2U6 

451,680 

2.897,315 

1,638,200 

$61,314,818 

45, 144 

662,740 

20a  250 

40, 615 

175,650 

410. 700 

3, 148, 1C7 

1, 920. 325 

$34,266,847 

JjortHkhmr  anil  tlmhAr 

548,885 

187,649 

25,500 

170  410 

IM^w> 

plclitw   

Frmta  and  Tegeteblea 

Ifiiforimnfliin ■ 

492,015 
2,405.960 
1.412,440 

88,885,464 

60,282.282 

64,261,553 

67, 826. 890 

89,609,716 

DCPORTB. 

2,091,902 

17«S,450 

393,765 

80,000 

800,000 

34,650,830 

1,338,509 

182,300 

406,550 

80,000 

275.000 

38,790,400 

1,545.860 

170. 325 

408. 075 

80.000 

275,000 

85,890.525 

1,624,427 

175, 255 

396, 210 

80. 000 

250,000 

So,  609, 490 

1,692,601 
160. 105 

Cflftl  

Hay  and  cnfii.  •--••■>-■--■••- • 

390,400 
80,000 

galto...-. 

Coflbe    

250,000 
80,275,950 

Tfltel  Imvortt  .,,-r- 

87,691,967 

41,072.759 

88, 370. 685 

88, 135. 382 

82,849,056 

Gnad  total  ezporto  and  im< 

porta r T,r 

76,677,431 

91,355,041 

92,632,238 

105,961,781 

73,356,772 

JMM  HP.  ...••■..«  ....••.•••..■• 

The  above  statement  does  not  inclnde  receipt-s  and  shipments  by  rail,  nor  does  it 
iodode  valne  of  domestio  traffic,  local  manafactares,  banking,  etc.,  bnt  is  con- 
fined strictly  to  value  of  exports  and  imports  which  have  a  direct  bearing  upuu  our 
water-ways  transportation.  While  values  have  decre^ised  dnring  the  past  fifteen 
yean  about  one-third,  the  valnes  in  188Q,  compared  with  1872  in  volume,  is  nearly  59 
per  eent.  greater.  This  is  due  to  the  large  increase  in  tonnage.  The  item  of  miscel- 
UQeoas  in  imports  embraces  bagging,  iron  ties,  tobacco,  boots  and  shoes,  bacon,  dry 
goodfl^  hats,  clothing,  drnss,  furniture,  hardware,  crockery,  sugar,  flour,  cigars,  canned 
goods,  and  mann&ctarea  articles  generally. 


N7- 

IMFBOVEMENT  OF  SAVANNAH  RIVER  BETWEEN  THE    CITIES    OP  AU- 
GUSTA AND  SAVANNAH.  GEORGIA. 

Operations  for  improviDg  Savannuh  Biver  between  the  cities  of  An- 
gasta  and  Savannah,  Ga.,  have  intermittently  been  carried  on  since 
Febraary,  ldS2,  by  means  of  four  appropriations  made  by  Congress, 
aggregating  $70,000,  and  of  the  sum  of  $J,500  received  from  other  ap- 
jmpasktionB  U^v  the  use  of  snag-boat 
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• 

An  examination  of  this  portion  of  Savannah  Biver  was  made  under 
my  direction  in  September  and  October,  1880,  and  my  report  thereon, 
dated  December  22, 1880,  with  plan  of  improvement,  appears  in  Appen- 
dix J  6,  Annual  Report  of  the  Chief  of  Engineers  for  1881,  and  is 
printed  in  House  Ex.  Doc.  So.  23,  Forty-sixth  Congress,  third  session. 

The  distance  between  the  cities  of  Augusta  and  Savannah  is  about 
100  miles  in  a  straight  line,  and  273  miles  by  river. 

For  the  greater  part  of  the  year  the  river  was  found  to  be  navigable 
for  steam-boatB  drawing  from  4  to  5  feet,  but  duriug  the  dry  season  in 
autumn  the  river  is  very  low  at  various  places,  and  boats  had  then  to 
discharge  and  receive  their  cargoes  at  some  point  below  Augusta. 

The  chief  obstructions  to  navigation  were  found  to  comprise  shoals 
or  bars  of  sand,  snags,  floating  and  overhanging  trees,  and  pile  obstruc- 
tions. 

PROJECT  OF  IMPROVEMENT. 

The  project  for  improving  the  river  recommended  in  my  report  of 
December  22,  1880,  comprises  the  following  works: 

(1)  Narrowing  the  river  by  low  wing-dams  where  excessive  widths 
produce  or  maintain  bars.  ' 

(2)  Aiding  the  accumulation  of  silt  between  the  wing-dams  by  light 
hurdle  traverses. 

(3)  Protecting  the  banks  where  needed  by  thin,  flexible  brush,  mat- 
tresses weighted  with  stone,  or  in  some  other  suitable  manner. 

'     (4)  Cutting  ofl:*  projecting  points  of  land. 

(5)  Bemoving  existing  pile  obstructions. 

(6)  Bemoving  snags,  floating  timber,  and  overhanging  trees. 

(7)  Aiding  the  formation  of  the  low- water  channel  in  a  few  localities 
by  dredging. 

The  object  of  the  plan  of  improvement  is  to  procure  a  low-river  chan- 
nel of  not  less  than  5  feet,  and  the  cost  of  the  works  is  estimated  at 
$91,000. 

OPERATIONS  PRIOR  TO  JULY  1,  1886. 

With  the  funds  first  appropriated  a  snag-boat,  designed  for  remov- 
ing  snags,  piles,  overhanging  trees,  and  similar  obstructions,  was  built. 
This  boat  ha«  since  been  employed  on  the  river  reaches  extending  from 
Cooney  Cut  Bar,  8  miles  below  Augusta,  to  Saxon's  Landing,  134  miles 
lower  down,  ana  a  large  number  of  snags,  piles,  cypress  stumps,  and 
overhanging  trees  have  been  removed,  as  well  as  the  wrecks  of  several 
flat-boats.  The  other  operations,  which  were  carried  on  by  contracts, 
comprised  the  improvement  of  the  river  at  four  places  where  the  chan- 
nel was  of  insufficient  depth  during  low- river  stages  owing  to  excessive 
width  of  the  water-way.    These  places  were : 

Gardner's  Bar,  opposite  the  lower  part  of  the  city  of  Augusta.  Five 
wing-dams  were  built,  their  land  ends  resting  on  the  left  or  South  Car- 
olina bank  of  the  river.  Their  lengths  are  so  adjusted  as  to  reduce  the 
width  of  the  river,  originally  averaging  650  feet,  to  350  feet.  The  right 
bank,  which  is  steep  and  comparatively  high,  was  revetted  where  it 
was  caving. 

Course's  Bar,  1  mile  below  Gardner's  Bar,  was  improved  by  the  con- 
struction of  five  wing-dams,  four  of  them  resting  on  the  left  bank. 
These  dams  reduce  the  width  of  the  river  in  the  same  manner  as  at 
Gardner's  Bar,  but  the  work  was  not  completed. 

At  Sand  Bar  Ferry  Bar,  4  miles  below  Augusta,  the  low-water  chan- 
nel was  deficient  in  depth  where  it  crosses  from  one  bank  to  the  other. 

Four  wing-dams  were  built  on  the  left  bank  and  one  dam  on  the  right 
bank  with  the  necessary  bank  revetments. 
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At  Blue  HoQse  Bar  the  width  of  the  water-way  was  reduced  from  700 
feet  to  400  feet  by  the  coDstraction  of  foar  wing-dams,  two  on  either 
side.    The  system  of  works  required  was  not  completed. 

All  these  dams  were  formed  of  brushwood  fascines^  broken  stone,  and 
some  gravel.  Details  of  the  work,  briefly  described  above,  were  given 
in  former  annual  reports. 

OPEBATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

An  appropriation  of  $15,000  was  made  by  act  approved  August  5, 
1886,  and  work  was  commenced  in  October  of  that  year,  fifteen  months 
after  the  date  when  operations  were  last  suspended. 

As  under  previous  appropriations,  the  snag-boat  Taccoa  has  been  em- 
ployed in  removing  snags  and  other  obstructions,  while  the  construc- 
tion and  repair  of  wing-dams  has  been  done  by  contract.  About  40 
per  cent,  of  the  appropriation  was  allotted  to  the  operations  of  the  snag- 
boat  between  the  city  of  Savannah  and  Mason's  Ferry,  261^  miles  above. 

Two  hundred  and  fifty-nine  snags,  logs,  and  stumps,  and  596  leaning 
trees  were  removed.  The  boat  also  rendered  ef&cient  assistance  in  rais- 
ing the  steamer  Mhelj  that  had  been  snagged  and  sunk  near  Beck's 
Ferry,  30  miles  above  Savannah.  Proposals  for  continuing  the  work  of 
building  and  repairing  wing-dams  were  invited  November  29,  1886. 
Except  that  no  gravel  was  to  be  employed  for  covering  the  brush  work, 
the  specifications  were  essentially  the  same  as  those  which  formed  part 
of  the  preceding  contract,  details  of  which  were  given  in  my  annual  re- 
port for  the  fiscal  year  ending  June  30, 1885. 

Of  two  bids  received,  that  of  John  F.  Gaynor,  of  Savannah,  Oa.,  was 
the  lowest,  and,  with  the  approval  of  th^  Department,  a  contract  was 
made  with  him  February  9, 1887. 

An  examination  made  in  the  early  part  of  March,  1887,  had  shown 
that  it  was  necessary  to  resume  work  at  Blue  House  "Bar,  6  miles  be- 
low Augusta,  and  at  Course's  Bar,  1^  miles  below  the  toll-bridge  at 
Augusta,  where  all  the  dams  designed  for  its  improvement  had  not  yet 
been  built. 

At  Blue  House  Bar,  two  new  wing-dams  (1  and  A)  were  built  about 
360  feet  above  another  pair  (2  and  3)  formerly  constructed ;  also  a  new 
dam  (3J),  springing  from .  the  right  (Georgia)  bank  of  the  river,  lower 
down,  between  two  older  dams  (3  and  5)  on  the  same  side.  During  a 
long  continued  high  stage  of  tne  river  in  the  preceding  year,  while 
operations  were  at  a  stand-still,  the  currents  had  cut  behind  Dams  2  and 
4,  on  the  left  or  South  Carolina  bank,  leaving  these  dams  disconnected 
from  the  new-made  bank.  These  dams  were  extended  to  the  rear,  and 
strong  bank  protections  constructed.  Dam  No.  3  opposite  (No.  2), which 
had  settled  somewhat,  was  raised  to  its  proper  level. 

At  Course's  Bar,  where  five  wing-dams  (7,  8,  and  10  on  the  left  bank, 
and  6  and  9  on  the  right  bank)  already  existed,  a  pair  of  new  wing- 
dams  (11  and  12)  was  constructed,  leaving  a  water-way  of  480  feet  be- 
tween their  heads,  the  width  of  the  river  here  being  about  800  feet. 
The  older  dams  were  raised  and  strengthened.  These  operations  ex- 
hausted the  available  funds,  and  work  was  again  suspended  April  30, 
1887. 

The  material  employed  for  the  work  during  the  past  fiscal  year 
amounted  to  2,732.8  cubic  yards  of  fascines  and  1,725.4  cubic  yards  of  rip- 
rap stone. 

CONDITION  AND  EFFECTS  OF  THE  WORKS. 

The  dams  built  on  the  reaches  from  Augusta  to  Blue  House  Bar  are 
in  good  condition,  except  that  one  dam  (No.  5^)  at  the  last-named  place 
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had  settled  a  good  deal  when  the  operations  of  the  past  fiscal  year  were 
closed,  but  no  funds  could  be  spared  to  raise  it.  On  February  17, 1887, 
the  snag-boat  was  considerably  damaged  by  the  premature  falling  of  a 
large  tree;  she  was  taken  to  Savannah  for  repairs,  and  when  these  had 
been  made  she  was  put  out  of  commission. 

The  work  of  the  snag-boat  has  been  very  useful  to  the  navigation  of 
the  river.  On  the  numerous  reaches  where  she  has  operated,  embracing 
nearly  the  entire  length  of  the  river  from  Savannah  to  Augusta,  not  a 
single  accident  to  a  boat  has  occurred  from  running  foul  of  snags  or 
sunken  logs,  while  such  cases  were  of  frequent  occurrence  in  former 
years. 

I  regret  that  I  have  to  state  that  the  low-water  channel  at  these 
places  where  wing-dams  have  been  constiiicted  is  not  at  present  in  a 
satisfactory  condition. 

There  is  less  than  3  feet  of  water  in  the  channel,  where  previously  the 
dams  had  already  produced  a  continuous  depth  of  not  less  than  4  feet. 
I  have  no  doubt  that  the  deterioration  of  depth  is  in  no  small  measure 
to  be  ascribed  to  the  existing  mode  of  making  iutermittingly  insuffi- 
cient appropriations.  When  operations  have  to  be  suspended  from 
want  of  funds,  the  river  is  again  left  to  itself;  the  means  are  not  at 
disposal  to  keep  the  partially  improved  reaches  under  proper  surveil- 
lance, which  would  enable  the  engineer  in  charge  to  note  the  develop- 
ment of  effects  of  the  work  done,  and  other  changes  in  the  regimen  of 
the  river,  and  to  decide  what  should  be  done  at  each  locality  to  aid  a 
favorable  development  of  the  channel  or  to  counteract  incipient  deteri- 
oration from  any  cause.  And,  even  if  such  careful  watch  were  held, 
no  funds  would  be  available  to  make  prompt  repairs  where  freshets 
have  injured  banks  or  dams,  or  to  complete  the  proposed  system  of 
wing-dams  and  bank  protections  at  any  point,  where  the  partially  fin- 
ished work  has  failed  to  produce  any  marked  or  continuous  improve- 
ment. 

About  the  time  when  the  last  appropriation  was  made,  there  had  been 
for  a  year  past  really  no  low  water  in  the  river,  while  high  floods  had 
taken  place  occasionally.  This  led  to  excessive  cutting  of  banks,  caus- 
ing increased  deposit  of  sediment  in  the  stream  where  the  required 
number  of  dams  and  amount  of  bank  revetting  had  not  been  completed. 

It  is  also  found  that  in  the  reach  immediately  below  the  city  of  Au- 
gusta, where  the  worst  shoals  exist,  the  system  of  works  must  be  en- 
larged for  better  concentration  of  current  in  the  low- water  channel,  for 
which  purpose  it  is  proposed  to  apply  here,  and  at  other  shoals  where 
it  may  be  admissible,  the  expedient  referred  to  in  the  existing  project, 
to  wit,  the  construction  of  light-traverses  or  silt-catches  between  wing-, 
dams. 

The  plan  of  improvement  was  not  based  upon  a  comprehensive  sur- 
vey of  the  river,  but  only  upon  an  examination  with  instrumental  sur- 
veys of  some  places,  and  it  could  not  be  expected  that  the  plan  would 
be  as  perfect  as  desirable. 

When  an  appropriation  became  available  a  local  survey  was  made  of 
such  place  or  places  where  an  improvement  was  urgently  needed  and 
might  possibly  be  done  with  the  funds  allotted,  but  it  was  impossible, 
for  want  of  sufficient  means,  to  make  a  thorough  survey  of  the  whole 
length  of  river  where  objectionable  shoals  existed  and  where  obstruc- 
tions might  be  forming. 

From  data  supplied  by  the  examination  it  was  estimated  in  my  plan 
for  improving  Savannah  River  that  2,000  snags,  trees,  logs,  and  simi- 
lar obstructions  woqld  have  to  be  taken  from  the  river  between  the 
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cities  of  Savaniinli  aud  Aagasta.  The  sna^boat  has  already  removed 
lyM5  of  Buch  obstrnctioDS,  besides  a  number  of  wrecked  flat-boats,  and 
additional  snag^ng  work  is  still  required.  The  irregular  appropria- 
tions have  necessitated  working  the  snag  boat  at  seasons  when  the  river 
was  high  and  when  work  could  not  be  economically  done,  aud,  again, 
tbe  boat  had  to  be  tied  up  from  lack  of  funds  for  months  at  a  time  in  a 
dimate  where  decay  is  rapid.  As  a  result,  numerous  and  costly  repairs 
have  had  to  be  made  which  would  not  have  been  needed  if  the  boat 
coold  have  remained  in  commission. 

I  am  confident  the  general  plan  adopted  for  improving  Savannah 
fiiver,  if  carried  out,  will  eventually  secure  a  navigable  channel  of  not 
less  than  5  feet  depth  at  low  river  stages,  but,  for  reasons  just  given, 
the  original  estimate  of  $91,000  must  be  increased.  A  more  extended 
system  of  wing-dam  and  bank  protections  is  required  for  Gardner's  and 
Conrse's  bars,  just  below  the  city  of  Augusta,  where  the  bars  must  be 
treated  as  one  continuous  shoal,  and  the  shoals  of  Sand  Bar  Ferry  Bar 
and  Bine  Elonse  Bar  need  additional  work.  No  work  has  yet  been  done 
at  the  deficient  reaches  of  Gooney  Gut  Bar,  Tutt's  Shoal,  the  two 
Twigg^s  Bar,  Flowery  Gap  Bar,  Brigham  Bar,  and  some  other  places  of 
lesset  importance.  I  think  that  the  original  estimate  must  be  increased 
aboat  $85,000,  including  the  cost  of  additional  work  to  be  performed  by 
the  snag-boat  Toecoa. 

With  any  funds  that  may  be  provided  by  Gongress  it  is  contem- 
plated to  complete  the  systems  of  works  already  commenced  at  Gard- 
ner's Bar,  Course's  Bar,  Sand  Bar  Ferry  Bar,  aud  Blue  House  Bar,  and 
at  places  lower  down,  or  so  much  of  the  work  indicated  as  the  amount 
of  the  appropriation  may  permit. 

RSIULBB^S    ON    OOMMEBOE    AND    NAViaATIGN    OF    SAVANNAH    BIYEB 

BELOW  AUGUSTA. 

The  information  received  by  me  in  regard  to  the  commerce  and  navi- 
gation of  Savannah  River,  in  the  year  1882,  when  the  work  of  improve- 
ment was  commenced,  and  at  the  present  time,  i^  rather,  meager. 

It  is  understood  that  in  1882  the  commerce  of  the  river,  especially  in 
tbe  way  of  through  shipments,  was  unimportant,  as  the  condition  of 
the  channel  rendered  navigation  uncertain  and  unsafe.  Partially  as  a 
result  of  tbe  improvement  thus  far  effected,  the  total  freight  that  passed 
over  tbe  river  at  Augusta  during  the  year  ended  June  1, 1887,  is  stated 
to  have  been  10,488  tons,  the  bulk  of  which — 6,643  tons — was  through 
freight  dowu-stream,  including  6,158  tons  (or  25,911  bales)  of  cotton, 
and  427  tons  naval  stores.  A  considerable  business  is  said  to  be  car- 
ried on  by  steamboats  which  do  not  run  up  as  far  as  Augusta.  Some 
details  of  the  present  commerce  of  the  river  are  given  in  the  accompa- 
nying report  of  my  assistant,  First  Lieut.  F.  V.  Abbot,  Gorps  of  En- 
gineers. 

The  work  thus  far  done  by  Government  has  enabled  the  boats  plying 
between  Aagosta  and  Savannah  to  carry  goods  at  a  reduced  cost  of  at 
least  20  per  cent,  in  freight  on  merchandise  and  one-eighth  cent  per 
pound  on  cotton.  As  regards  insurance,  the  difference  in  rates  be- 
tween  the  river  and  competing  railroads  is  considered  to  be  insignift- 
cant.  Augusta  is  a  rapidly  growing  city  ;  according  to  the  census  of 
1880,  its  i>opulatiou  was  then  23,023 ;  it  is  now  said  to  contain  between 
35,000  and  40«000  inhabitants. 

Th«  completioD  of  the  proposed  improvement  of  Savannah  River, 
establishing  a  navigable  channel  of  4^  to  5  feet  water  at  low  stages, 
woald  probably  be  followed  by  a  reduction  of  the  freight  rates  on  cot- 
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ton  of  about  50  cents  per  bale,  and  20  per  cent,  on  all  eastern  freights. 

Augnsta  would  become  an  important  distributing  point  for  large  por- 
tions of  Georgia  and  South  Carolina,  and  to  some  extent  for  Alabama, 
thereby  benefitting  the  population  of  such  tributary  country,  permit- 
ting them  to  send  their  staple  products,  chiefly  cotton,  at  reduced  ex- 
pense to  port,  and  receiving  at  less  cost  their  merchandise,  fertilizers, 
etc,  from  the  Eastern  States  and  the  West  Indies.  A  permanently  im- 
proved navigation  of  the  river  will  necessarily  compel  the  comi)eting 
railroads  to  reduce  their  rates  accordingly. 

It  is  desirable  that  Congress  should  make  a  liberal  appropriation  to 
carry  on  operations  vigorously. 

This  improvement  is  located  in  the  coUection  district  of  Savannah,  Ga.  Savannah 
is  the  nearest  port  of  entry.    Amount  of  duties  collected  in  1886,  $35,455.53. 

Since  the  plan  of  improvement  was  adopted,  the  following  appropria- 
tions have  been  made : 

By  act  of  Congress  approved  March  3,  1881 $15,000 

By  act  of  Congress  passed  Augnst  2, 1882 ^ 25,000 

By  act  of  Congress  approved  July  5,  1884 l.S,000 

By  act  of  Congress  approved  Angnst  5, 1886 15,000 

70  000 
Received  from  other  appropriation^  for  use  of  snag-boat 2, 500 

Total 72  500 

Of  this  amount  the  sum  of  $72,345.08  has  been  expended  to  June  30,  1887. 

The  total  cost  of  the  existing  project  was  estimated  at  $91,000.  For 
reasons  stated  in  this  report,  this  estimate  will  have  to  be  increased  by 
$85,000,  making  the  probable  ultimate  cost  of  the  improvement  $  1 76,000. 

The  reports  of  First  Lieut.  F.  V.  Abbot  and  First  Lieut.  O.  M.  Carter, 
Corps  of  Engineers,  are  transmitted  herewith. 

Money  statement 

Julyl,  1886,  amount  available $235.15 

Amount  appropriated  by  act  approved  August  5, 1886 15, 000. 00 

15,235.15 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $14,730.47 

July  1,  1887.  outstanding  liablities 349.76 

•  15,080.23 

July  ly  1887,  amount  available 154.92 

(Amount  (estimated)  required  for  completion  of  existinff  project 21, 000. 00 
Amount  that  can  beprontably  expended  in  fiscal  year  ending  June  30, 1889    21, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah$traot  of  proposals  for  building  and  repairing  totng-damst  etc.,  in  Savannah  Biver,  heUno 

Augustaf  Oa.,  opened  Deoember  29, 1886. 


Ko. 


1 
2 


Nftmes  of  bidden. 


John  F.  Oaynor  . 
Albert  J.  Iiigga. 


Kattreuea, 

per  squAre 

yaid. 


$1.27 
.75 


stone, 

per  cubic 

yaid. 


12.67 
8.60 


coBtof  the 
work. 


18,  MO.  00 
0^602.60 


Contract  awarded  to  John  F.  Gaynor  at  jthe  price  stated. 
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rsport  of  ueutexant  frederic  y.  abbot,  corps  of  engineers. 

United  States  Enqinebr  Office, 

Charleston^  8.  C,  June  30,  1887. 

Sir  :  I  haT^  the  honor  to  submit  the  following  report  of  w6rk  done  for  the  improve- 
ment  of  the  Savannah  River  below  Augusta,  Ga.,  during  the  fiscal  year  ending  June 
30,  1887: 

Work  began  on  March  16, 1887,  at  Blue  House  Bar.  Two  new  dams,  Nos.  ''a''  and 
I,  one  on  each  side  of  the  river  above  those  put  in  last  year,  and  one  new  dam,  No.  3|, 
between  the  two  old  dams  on  the  Georgia  side  were  constructed.  Durinf|r  the  long 
continued  high  water  of  the  preceding  year,  the  river  had  cut  away  the  high  bank, 
from  which  Dams  2  and  4  sprung,  about  120  feet,  where  Dam  '^  a''  is  now  located ;  about 
tiO  feet  at  the  end  of  Dam  2,  and  about  40  feet  at  the  end  of  Dam  4.  Below  the  latter 
point  the  catting  was  slight.  Dams  2  and  4  were  thus  left  disconnected  from  the 
shore.  In  the  gap  at  the  inner  end  of  Dam  2  there  was  a  depth  of  6  to  8  feet  at  low- 
water  level.  Dams  2  and  4  were  extended  to  the  new  bank,  and  strong  bank  pro- 
tections pat  at  their  new  shore  ends.  Dam  3  had  settled  somewhat,  and  was  raised 
to  its  proper  level.  Dam  5  had  settled  very  mnth,  but  seemed  to  be  safe,  and  the 
funds  did  not  allow  its  being  raised  this  year.  All  the  dams  are  now  in  good  condi- 
tion, except  Dam  5,  which  is  in  good  shape,  but  too  low.  There  are  now  three  dams, 
Kos.  "  a,''  2,  and  4,  on  the  South  Carolina  side,  and  four  dams,  Nos.  1,  3,  3^,  and  5,  on 
the  Georgia  side. 

Work  was  finished  at  Blue  House  Bar  on  April  16,  1887,  and  the  plant  removed  to 
Courses  Bar,  where  two  new  dams,  Nos.  11  and  12,  were  built.  The  balance  of  the  ap- 
propriation was  devoted  to  raising  and  strengthening  the  old  dams.  In  two  of  them, 
gaps  were  closed.  There  are  now  seven  dams  at  this  crossing,  Nos.  7,  8,  10,  and  11, 
on  the  South  Carolina  side,  and  Nos.  **  b,"  9,  and  12,  on  the  Georgia  side.  All  are  in 
good  condition  at  the  present  time.  Work  was  suspended  early  in  May,  due  to  the 
exhaustion  of  funds. 

There  was  no  money  available  for  wprk  at  Sand  Bar  Ferry  Bar. 

An  examination  made  in  the  latter  part  of  .Tune,  1887,  at  a  stage  about  1  foot  above 
lo^  water,  shows  that  at  each  of  these  localities  the  systems  or  dams  will  have  to  be 
extended  both  ap  and  down  stream,  and  in  some  places  intermediate  dams  will  have 
to  be  put  in  before  any  marked  benefit  to  navigation  is  obtained.  There  is  now  less 
than  3  feet  in  the  best  channel  at  each  of  them,  the  depth  referring  to  low  water. 

The  channel  between  Gardners  and  Courses  bars  has  shoaled  very  much.  It  will 
probably  be  necessary  to  extend  the  system  of  dams  from  the  former  to  the  latter  be- 
fore a  conhnnons  deep  channel  can  be  obtained. 

I  am  indebted  to  Mr.  J.  Tobin,  of  Augusta  Ga.,  for  the  following  information  re- 
garding the  commerce  passing  over  the  Savannah  River  at  Augusta,  Ga.;  there  is  also 
a  considerable  business  carried  on  by  steam-boats,  which  do  not  run  up  as  far  as  Au- 
gusta. I  have  been  unable  to  obtain  definite  statements  as  to  the  amount  of  this 
trade: 

CTATEMSNT  OF  BUSINESS  DONE  ON   THE  SAVANNAH    RIVER  AT    AUOUSTA,   GEORGIA* 

[From  Time  1, 1886,  to  Tone  1, 1887.] 

Tons. 

Way  freight,  up : 

Com  and  oats 300 

Stores - 230 

Shinglea 32 

Cotton  (513  bales) 128 

Mtscellaneons..... ,.  95 

Way  freight,  down : 

Guano 600 

Mlsoellaneons 1,250 

Throogh  freight,  np : 

Sugar 425 

Shot 25 

Simp,  molasses,  and  vinegar 260 

Canned  iipoods 500 

Through  freight,  down : 

Kosin 328 

Turpentine 99 

Tar. 18 

Cotton  (25,911  bales) 6,158 

Miscellaneous 46 

Total  fh»ight 10,488 


1172     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARBCT. 

Mr.  Tobin  also  informs  me  tbat  a  new  company,  under  the  name  of  the  Angasta 
Steamboat  Company,  has  been  organized,  and  are  now  building  two  new  boats  to 
run  on  the  rirer.    If  these  boats  pay,  two  more  boats  will  be  built  and  run. 
Very  respectfully,  your  obedient  servant, 

Frederic  V.  Abbot, 
Firsf  Lieutenant  of  Engineen, 

Col.  Q.  A.  GiLLMORE, 

Corps  of  Engineers,  U,  S.  A. 


report  of  lieutenant  o.  m.  carter,  corps  of  knoi^erb. 

United  States  Engineer  Office, 

Savanntthf  Ga.,  July  6,  1887. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  of  the 
United  States  snag-boat  Toccoa  upon  the  Savannah  River  during  the  fiscal  year  end- 
ing June  30,  1887. 

The  boat,  which  had  been  laid  up  for  more  than  a  year,  was  taken  to  Charleston, 
S.  C,  on  August  16,  1^6,  for  repairs.    These  being  completed,  she  returned  to  Sa- 
vannah and  began  operations  upon  the  Savannah  River  on  October  12,  1836,  where 
she  was  employed  until  February  27,  1887.    During  this  time  the  whole  extent  of 
river  between  Augusta  and  Savannah  was  worked  over,  with  the  following  results ; 

Number  of  logs,  snags,  and  stumps  removed '. 259 

Number  of  overhanging  trees  removed 596 

The  river  is  now  in  better  condition  than  it  has  ever  before  been,  most  of  the  dan- 
gerous obstructions  to  navigation  having  been  removed.  Hon.  John  Lawton,  who 
IS  largely  interested  in  steamboats  on  the  river,  writes : 

**Tne  work  already  done  has  been  of  great  benefit,  principally  that  done  by  the 
snag-boat  Toccoa,  removing  sunken  logs  and  snags.  As  an  evidence  of  the  improve- 
ment there  has  not  been  a  single  accident  to  a  boat  on  the  river  from  this  cause, 
which  has  not  been  the  case  before.'' 

To  keep  the  river  in  good  condition  will  require  the  services  of  a  snag-boat  yearly, 
not  only  m  -removing  snags,  but  in  cutting  down  overhanging  trees  which  would  be 
thrown  into  the  river  during  freshets  to  form  ubw  snags.  The  amount  of  work  re- 
quired for  proper  annual  maintenance,  however,  should  continually  decrease. 

Assistant  Engineer  John  H.  Westerfiold  has  been  in  immediate  charge  of  the  snag- 
boat  during  the  year. 

Very  respectfully,  your  obedient  servant, 

0.  M.  Carter, 
JP%rst  Lieutenant  Corps  of  Engineers. 

Col.  Q.  A.  GiLLMORE, 

Corps  of  Engineers^  U,  S,  A, 


N  8. 
IMPROVEMENT  OF  SAVANNAH  RIVER  ABOVE  AUGUSTA,  GEORGIA. 

Three  appropriations,' aggregating  $39,000,  have  been  made  by  Con- 
gress since  1880  for  improving  Savannah  River  between  the  city  of 
Augusta,  Ga.,  and  Trotter's  Shoal,  64  miles  above.  The  river  was  ex- 
amined under  my  direction  from  Augusta  up  to  the  head  of  pole-boat 
navigation,  near  Tallulah  Falls — a  length  of  154  miles — in  November  and 
December,  1878.  My  report  thereon,  dated  February  8, 1879,  is  printed 
in  Appendix  I  2,  Annual  Eeport  of  the  Chief  of  Engineers  for  1879. 
I  stated  in  the  report  that,  until  a  thorough  examination  could  be  made 
above  Trotter's  Shoal,  any  money  that  might  be  appropriated  should 
be  expended  upon  that  portion  of  the  river  below  said  shoal. 

Two  estimates  were  silbmitted,  viz: 

(1)  Cost  of  impToviD^  the  river  for  polo-boat  channel,  3  feet  by  30  feet, 

from  Angosta  to  Trotter's  Shoal,  64  miles $45,000 

(2)  Cost  of  steamboat  channel,  3  feet  by  90  feet,  same  route 165,'  OOO 
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Operations  have  been  carried  on  in  conformity  to  the  first-named 
project. 

The  obstractions  to  be  removed  under  the  adopted  project  are  namer- 
oas,  and  consist  chiefly  of  rocky  ledges  ranning  across  the  channels, 
isolated  bowlders  of  various  sizes,  and  shoals  of  gravel. 

No  operations  have  been  carried  on  since  Angnst,  1883.  Previous  to 
that  time  the  river  was  more  or  less  improved  at  many  places  within 
the  section  embraced  in  the  project,  especially  in  the  lower  reach. 

From  the  canal  lock,  7  miles  above  Augusta,  to  Barksdale,  50  miles 
from  the  city,  a  channel  was  secured  through  the  obstructions  20  feet 
wide  and  2|  feet  deep  at  summer  low  water.  The  work  consisted  in 
removing  solid  ledge  rocks,  bowlders,  and  gravel,  and  in  building  wing, 
dams  for  contracting  the  water-way,  the  dams  being  constructed  either 
entirely  of  broken  stone  or  of  brush-mattresses  and  stone  combioed ; 
4,094  cubic  yards  of  ledge  rock,  37  cubic  yards  of  bowlders,  and  62  cubic 
yards  of  gravel  were  removed. 

For  building  the  dams  nearly  6,670  square  yards  of  brush-mattresses 
and  4,183  cubic  yards  of  broken  stone  were  used. 

As  to  the  amount  of  commerce  and  navigation  to  be  benefited  by 
completing  this  improvement,  I  beg  leave  to  refer  to  my  report  of  Feb- 
ruary 8, 1879.    No  additional  data  have  been  received  since  that  time. 

Some  of  the  daqis  put  in  for  the  removal  of  sandbars  have  proved 
effective,  but  in  many  cases  they  have  failed,  as  the  works  were  neither 
sufficiently  extensive,  nor  could  they  be  properly  maiutaincd,  owing  to 
lack  of  funds. 

I  said  in  my  report  of  February  8, 1879,  that  before  a  full  project  for 
the  improvement  of  the  Upper  Savannah  Eiver  can  be  intelligently 
prepared,  more  detailed  information  must  be  collected  from  trustworthy 
sources,  private  and  corporate,  interested  directly  or  indirectly  in  raising 
and  transporting  the  productions  of  that  portion  of  the  country  natur- 
ally tributary  to  the  contemplated  route,  and  that  a  careful  instru- 
mental survey  of  a  large  part  of  the  river,  especially  above  Trotter's 
Shoal,  would  be  required. 

From  experience  gained  since  then  it  is  evident  that  a  comprehensive 
plan  for  permanently  improving  this  portion  of  Savannah  Biver  would 
involve  an  excessive  expenditure  of  funds,  entirely  out  of  proportion  to 
the  present  and  prospective  needs  of  the  business  community  of  the  ad- 
jacent region.  I  do  not,  therefore,  recommend  that  further  appropria- 
tions be  made  by  Government  for  this  improvement. 

Tbe  work  is  located  in  the  collection  district  of  Savannah,  Ga.,  which  is  the  near- 
est port  of  entry.    Amount  of  duties  collected  in  1886,  $35,455.53. 

Since  the  work  of  improvement  was  commenced  the  following  ap- 
propriations have  been  made : 

By  act  of  Con^presSy  approved  June  14,  1880 $16,000 

By  act  of  Congress,  approved  March  3,  1881 8,000 

By  act  of  Congress,  passed  August  2,  1882 15,000 

ToUl 39,000 

The  expenditures  to  June  30,  1887,  aggregated  $:38, 177.29. 

Money  statement 

Jaly  1, 1866,  amoant  available $822. 71 

Jaly  1, 1887,  amount  available ^ 822.71 
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N  9. 

IMFBOVEMENT  OF  SAINT  AUGUSTINE    CREEK  (THUNDERBOLT  RIVER), 

GEORGIA. 

Of  tbe  sam  of  $5,000  appropriated  by  act  of  GoDgress,  approved 
March  3, 1879,  $1,582.34  were  expended  daring  the  fiscal  year  ending 
Jane  30, 1881,  in  the  partial  removal  of  the  wreck  of  a  large  timber 
dry -dock  which  was  sank  in  the  middle  of  the  stream  daring  the  late 
civil  war. 

There  appears  to  be  no  necessity  for  any  farther  improvement  of  the 
river  at  this  point,  and  no  appropriation  is  asked. 

This  work  is  located  in  the  oolleotion  district  of  Savannah.    Savannah  is  the  near- 
est port  of  entry.    Amonnt  of  import  duties  collected  in  1386,  $35,455.53. 

Money  statement. 

Jnly  1, 1886,  amoant  available |3,417.66 

Jaly  1, 1887;  amount  available 3,417.66 


N  ID.  , 

mPROVEMENT  OF  ROMERLY  MARSH,  GEORGIA. 

The  water  rente  throagh  Bomerly  Marsh  forms  a  part  of  the  inland 
passage  from  the  Bavannah  ^iver,  Greorgia,  to  the  Saint  John's  Biver, 
Florida.  The  marsh  is  sitaated  to  the  soatheast  pf  Skiddaway  Island, 
between  Wassaw  Sonnd  on  the  north  and  Ossabaw  Soand  on  the  south. 

My  report,  dated  November  15, 1880,  of  an  examination  of  Komerly 
Marsh,  made  ander  my  direction  in  the  latter  part  of  the  year  1880,  gave 
descriptions  of  foar  different  routes  that  might  be  selected  for  improve- 
ment, with  estimate  of  cost  of  each.  The  report  is  printed  as  Appendix 
J  19  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1881,  and  in 
House  Ex.  Doc.  No.  19,  Forty-sixth  Congress,  third  session. 

The  appropriations  made  by  Congress  for  the  work  were  for  ^'  im- 
proving liomerly  Marsh''  by  "  the  route  designated  in  the  survey  of  the 
engineers  as  route  numbered  4."  This  route  was  the  most  easterly  of 
those  reported  upon.  By  it  the  northerly  creek,  known  as  "  Dead  Man's 
Hammock  Creek,"  which  flows  through  the  marsh  and  empties  into 
Wassaw  Sound  near  the  mouth  of  Bomerly  Marsh  Creek,  was  to  be  con- 
nected by  a  cut  with  Wassaw  Creek,  which  flows  into  Odiugsell  Eiver 
not  far  from  the  point  where  the  latter  empties  into  Ossabaw  Sound. 
The  mean  rise  and  fall  of  tides  is  here  about  7  feet. 

By  the  selected  route  the  passage  heretofore  used  through  Bomerly 
Marsh  would  be  avoided,  said  passage  being  exceedingly  crooked,  with 
sharp  bends  and  inadequate  low-water  depths.  Although  over  2  miles 
longer,  the  new  route  would  have  the  advantage  of  being  navigate 
with  much  greater  convenience. 

It  was  proposed  to  give  the  cut  a  depth  of  7  feet  at  mean  low  water, 
•  with  a  minimum  bottom  width  of  48  feet.    The  cost  of  the  work  was 
estimated  at  $38,720. 

Three  appropriations  for  this  improvement  have  been  made  by  Con- 
gress, aggregating  $37,475. 

The  last  made  by  the  act  of  August  5,  1836,  amounting  to  $17,475, 
was  applied  to  partly  reimbursing  certaiu  private  parties  who,  in  1885, 
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had,  with  the  approval  of  the  Secretary  of  War,  sapplied  funds  for  con- 
tinaing  and  completing  the  project,  the  previous  two  appropriations 
having  then  been  exhausted. 

The  work  of  establishing  route  No.  4  was  commenced  in  May,  1883, 
and  carried  on  with  the  usual  unavoidable  inticrmissions  to  its  comple- 
tion in  April,  1886.  The  solid  cut  through  the  marsh  was  fully  opened, 
and  a  channel  of  50  feet  width  at  bottom  and  7  feet  depth  of  water  at 
mean  low  tide  formed  through  the  shallow  water  beyond  the  mouth  of 
the  marsh  cut  until  sufficiently  deep  water  in  Wassaw  Greek  was 
reached.  The  total  length  of  continuous  cut  was  4,117  feet,  of  which 
3,547  feet  were  through  the  marsh  and  the  balance  at  the  head  of  Was- 
saw  Creek.  The  work  has  required  the  removal  of  211,563  cubic  yards 
of  material,  at  a  cost  of  $46,712.57. 

The  expenditure  has  exceeded  somewhat  the  original  estimate,  due 
in  a  large  measure  to  the  intermittent  mode  of  providing  funds,  com- 
mented on  in  my  former  reports. 

No  work  was  done  by  the  United  States  during  the  past  fiscal  year. 
A  cat  was  made  by  private  parties  across  the  point  of  marsh  near  Shoal 
No.  1  (see  report  for  1886),  which  obviates  the  necessity  of  making  the 
sharp  tnm  formerly  existing  at  that  locality.  Some  shoaling  has  taken 
place  at  Shoal  No.  2,  and  there  has  been  some  caving  of  the  banks  at 
the  hammock  and  between  it  and  the  small  creek  which  crosses  the  cut. 
The  cat  has,  however,  in  general  been  quite  well  maintained  during  the 
year. 

It  is  possible,  as  I  have  suggested  on  previous  occasions,  that  some 
dredging  may  in  the  future  l^  needed  at  places  where  the  tides  meet 
and  the  currents  slacken. 

The  new  route  created  by  the  Government  is  unquestionably  a  de- 
cided improvement  upon  the  one  formerly  used,  and  by  it  sailing  ves- 
sels are  frequently  towed  through  the  cut,  thus  avoiding  any  risk  of 
encountering  rough  weather  at  sea. 

In  view  of  the  real  value  of  the  improvement  by  which  one  of  the 
worst  obstructed  portions  of  the  inland  passage  between  the  Savannah 
River  and  the  Saint  John's  River  has  been  changed  into  one  easy  and 
convenient  for  navigation,  and  considering  the  fact  that  the  completion 
of  the  work  would  have  been  delayed  and  finally  rendered  much  more 
exx>en8ive,  if  the  parties  referred  to  in  this  report  had  not,  in  Septem- 
ber, 1885,  famished  the  means  for  finishing-  the  cut,  I  would  recom- 
mend that  Congress  make  the  necessary  appropriation  for  the  balance 
of  funds  needed  to  fully  reimburse  these  parties. 

I  have  been  unable  to  obtain  any  detailed  statistics  of  the  commerce 
interested  in  this  improvement. 

Money  statement 

July  1,1886,  ftmount  available 1396.20 

Amount  appropriated  by  act  approved  August  5. 188(5 17, 475. 00 

17,871.20 
July  1, 1887,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 

ootetanding  July  1, 1886 17,475.00 

July  1, 1887,  amount  available 396.20. 

{Amount  (estimated)  required  to  pay  for  completing  of  existing  project.      4, 633. 78 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      4, 633. 78 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1666  and  1867. 
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N  II. 
IMPROVEMENT  OF  ALTAMAHA  RIVEB.  GEORGIA. 

The  Altamaha  is  the  most  important  river  in  G^orgia^  lying  entirely 
within  the  boundaries  of  that  State.  It  is  is  formed  by  the  conflaenoe 
of  the  Oconee  and  Ocmulgee.  Its  length  is  155  miles,  with  a  southeast- 
erly course,  «nd  it  empties  in  to  the  At&ntic  Ocean  through.  Altamaha 
Sound,  below  the  town  of  Darien. 

The  river  was  examined  under  my  direction  in  the  latter  part  of  tbe 
year  1880.  My  re^wrt,  dated  November  27, 1880,  with  project  of  im- 
provement, is  printed  in  Appendix  JO,  Annual  Keport  of  the  Chief  of 
Engineers  for  1881,  and  in  House  Ex.  Doc.  No.  19,  Forty-sixth  Congress, 
third  session. 

The  chief  obstructions  to  the  navigation  of  the  Altamaha  consist  ia 
rock  ledges  running  across  the  river,  sandbars  and  snags. 

PROJECT  OF  IMPROVEMENT. 

The  project  contemplates  the  establishment  of  a  steamboat  channel 
of  80  feet  width  and  3  feet  depth  at  low-river  stage,  the  cost  of  which 
was  very  roughly  estimated  at  $60,000.  This  will  probably  need  to  be 
increased,  as  stated  in  previous  reports.  The  estimate  provides  for  the 
removal  of  about  10.500  cubic  yards  of  rock,  of  an  old  wreck,  and  pile 
obstructions,  and  of  several  thousand  snags,  all  in  the  fresh-water 
reuches  of  the  river;  and  also  for  the  di*edging  of  about  8,(K)0  cubic 
yards  of  material  in  the  vicinity  of  Darien.  The  cost  of  improving 
localities  where  sand-bars  occur  is  included  in  the  estimate,  but  the  lat- 
ter is  but  roughly  approximate  iu  that  lespect.  I  said  in  my  first  report 
that  these  places  should  be  instrumentally  surveyed  before  a  proper  plan 
for  improving  them  can  be  devised. 

Three  appropriations  made  by  Congress  in  the  years  1881, 1882,  and 
1884,  respectively,  and  aggregating  $35,000,  were  expended,  or  very 
nearly  so,  iu  improving  Altamaha  Biver,  to  July  15,  1885.  By  the  act 
approved  August  5, 1880,  a  fourth  appropriation  of  $20,000  was  made 
for  continuing  the  improvement,  *^of  which  $10,000  are  to  be  used  on 
Doboy  Bar,  or  so  much  thereof  as  may  be  necessary."  Doboy  Bar  is 
situated  in  advance  of  the  seaward  entrance  to  Darien  River,  the  prin- 
cipal navigable  channel  of  the  branches  forming  the  delta  of  the  Alta- 
maha, through  which  it  discharges  its  waters  into  the  Atlantic  Ocean. 

OPERATIONS  PRIOR  TO  JULY  1,   1886. 

The  first  appropriation  ($5,000)  for  this  improvement  was  expended 
in  providing  a  snag  boat  suitable  for  service  on  the  river.  This  boat 
has  irendered  efficient  service  in  the  removal  of  obstructions  from  the 
numerous  bends  and  reaches  between  the  town  of  Darien  and  Ohoopee 
White  Bluff,  a  distance  of  115  miles  by  river. 

The  following  work  was  performed  under  contracts  referred  to  in  pre- 
,  vious  reports: 

A  channel  was  opened  through  the  rock  ledges  at  Town  Bluff  and  at 
Piney  Bluff,  1|  miles  and  19J  miles,  respectively,  from  the  junction  of 
the  Oconee  and  Ocmulgee.  At  Beard's  Bluff,  63  miles  from  the  junction, 
where  the  channel  was  obstructed  by  a  sand-bar,  an  improvement  was 
effected  by  building  a  training- wall  with  six  spur-jetties  on  its  channel 
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side  and  by  revetting  caving  banks.    A  detailed  description  of  these 
operatioDS  was  given  in  my  annual  report  for  1886. 

OPERATIONS  DUEINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

The  sum  of  $10,000  having  been  provided  for  improving  Altamaha 
Kiver  proper,  under  the  terms  of  the  act  approved  August  5,  18S6,  an 
examination  of  the  river  was  made  in  October  of  that  ypa,r  from  the 
janction  of  the  Oconee  and  Ocmulgee  to  Doctortown,  85  miles  below,  to 
deterniine  at  what  points  the  money  might  be  expended  to  the  best 
advantage.  It  was  decided  to  expend  about  half  of  it  in  operating  with 
the  snag-boat  Toceoay  the  balance  in  repairing  the  works  at  Beard's 
Blaff,  and  in  removing  rock  from  the  river  at  Town  Bluff,  Piney  Bluff, 
and  HelPs  Shoals,  all  of  which  places  were  mentioned  in  my  last  annual 
report  ae  requiring  attention.  For  such  snagging  work  as  the  Tocooa^s 
diaaght  of  water  would  not  allow  her  to  perform,  a  lig'ht-draught  snag- 
ging 60OW,  with  suitable  appliances,  has  been  provided.  Numerous 
inaga  and  logs  still  obstruct  the  channels.  When  these  are  removed  the 
river  will  be  in  a  fair  condition,  excepting  a  few  places  where  rock  or 
aand  shoals  exist. 

The  snag-boat  Tocooa^  having  been  repaired  and  put  in  commission 
at  Savannah  in  March  last,  proceeded  to  the  Altamaha,  and  removed  a 
Bomber  of  overhanging  trees  from  caving  banks  in  the  vicinity  of 
Hughes  Landing,  about  70  miles  below  the  junction.  The  river  was  too 
high  for  effective  snagging  work,  and  in  the  same  month  the  boat  was 
brought  back  to  the  Savannah  Biver,  to  be  used  as  a  quarter-boat  on 
the  snrvey  of  that  river  until  the  Altam^a  should  be  at  a  suitable 
working  stage.  It  is  expected  that  both  the  snag- boat  and  the  snag- 
ging scow  will  begin  woik  during  the  fbrst  weeks  of  the  present  fiscal 
year. 

The  navigation  of  the  river  has  been  much  improved  by  the  work  al- 
ready done  by  Government,  and  especially  by  the  removal  of  obstruc- 
tions by  the  snag-boat  Tocooa. 

GENERAL  BEMABKS. 

All  the  prodacts  of  the  forests  brought  down  the  Altamaha  pass 
throagh  Darien,  a  town  of  2,000  inhabitants,  situated  on  Darien  River. 
Praetioally,  no  business  is  transacted  through  the  custom-house  at 
Darien,  except  such  as  relates  in  some  manner  to  the  country  drained 
by  the  Altamaha  and  its  tributaries ;  but  on  account  of  the  deteriora- 
tion of  the  channel  of  Doboy  Bar,  which  sea-going  vessels  have  to  use 
in  entering  or  leaving  Darien  River,  large  quantities  of  timber  are 
rafted  down  the  river  to  Sapelo  or  Saint  Simon's,  and  are  not  cleared 
throngh  the  Darien  customhouse.  Statistics  of  the  port  of  Darien  for 
several  years  past  indicate  that  on  the  whole  the  business  of  that  place 
has  declined. 

In  1882,  when  the  work  of  improving  the  river  was  commenced,  422 
vessels,  of  199,607  aggregate  tonnage,  arrived  and  cleared  at  Darien ; 
in  1886,  303  vessels,  of  131,519  tonnage.  In  1882  the  value  of  exports 
amounted  to  $1,073,008 ;  in  1886,  to  $1,037,330. 

The  timber  shipments,  foreign  and  coastwise,  were,  in  1882, 67,327,579 
feet,  valned  at  $946,027.30;  in  1886,54,425,000  feet,  worth  $870,940; 
bat  I  am  informed  that  in  the  latter  year  18,290,000  feet,  which  had 
«MBe  down  the  Altamaha  and  were  shipped  to  Sapelo  and  Saint  Simon's, 
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are  not  included  in  the  figures  just  given.  It  should  also  be  noted  that 
in  1886  the  foreign  shipments  of  timber  were  20,141,000  feet  less  than  in 

1885,  while  the  coastwise  shipments  in  1886  exceeded  those  of  1885  by 
19,476,000  feet.  This  increase  in  coastwise  shipments  is  ascribed — ^and 
evidently  with  good  reason — to  the  fact  that  coastwise  shallow-draught 
vessels  find  no  difficulty  in  crossing  the  bar,  while  the  decrease  in  for- 
eign shipments  is  due  to  the  fact  that  deep-draught  vessels  can  not 
cross  Doboy  Bar  with  safety. 

The  trade  in  naval  stores  has  increased.  In  1880  the  shipments 
amounted  to  (12,000 ;  in  1885  their  value  was  $66,000 ;  in  1886,  $85,000. 

The  rice  crop  of  the  Altamaha  in  1886  is  considered  to  have  been  very 
good,  and  despite  low  prices  was  valued  at  $91,000.  In  eleven  preced- 
ing years,  from  January  1, 1875,  the  shipments,  all  coastwise,  averaged 
$84,000  per  annum. 

The  shipping  merchants  of  Darien  agree  in  ascribing  the  decline  of 
business  to  the  condition  of  Doboy  Bar,  the  navigable  depth  of  which 
has  gradually  decreased  from  22  feet  in  1875  to  from  18  to  18^  feet  in 

1886.  As  much  timber,  probably,  comes  down  the  Altamaha  Kiver  as 
formerly;  but  a  large  part  of  it,  on  account  of  the  bar,  is  rafted  by  the 
inland  water  route  north  and  south,  and  cleared  through  th^  custom- 
houses at  Savannah  and  Brunswick. 

There  is  only  one  steam-boat  plying  on  the  Altamaha.  Its  owner  es- 
timates the  value  of  freight  carried  by  the  boat  in  1886,  at  $302,000,  an 
increase  of  about  $100,000  over  the  preceding  year. 

A  large  section  of  the  State  of  Georgia  drained  by  the  Altamaha  and 
its  affluents  has  no  other  outlets  for  its  products  than  that  river,  and 
its  improvement  is  needed  to  bring  those  products  to  market  The 
completion  of  the  work  undertaken  by  the  Government  for  improving 
the  navigation  will  be  advantageous  to  commerce  aod  beueficial  to  the 
community  generally  by  reducing  the  cost  of  transportation,  and  by  en- 
couraging the  further  development  of  the  timber  and  naval  stores  in- 
dustry and  of  the  rice  culture. 

This  work  is  located  in  the  coUection  district  of  Brunswick,  Ga.  Darien  is  the 
nearest  port  of  entry.    Amonnt  of  duties  collected  in  1886,  none. 

Since  the  existing  project  for  improving  Altamaha  Eiver  was  adopted 
the  following  appropriations  have  been  made  for  the  work : 

By  act  of  Congress  approved  March  3, 1881 $5,000 

By  act  ofCongress  passed  August  2,  1882 15,000 

By  act  of  Congress  approved  July  5,  1884 15,000 

*By  act  of  Congress  approved  August  5, 1886 10,000 

Total 45,000 

The  expenditures  from  the  beginning  of  work  to  June  30, 1887,  aggregated  $37,961,92. 

An  additional  sum  of  $30,000  is  required  to  be  appropriated  to  com- 
plete the  project,  which  makes  the  total  cost  $75,000,  or  $15,000  more 
than  originally  estimated.  This  increase  is  necessary  to  provide  for  the 
cost  of  building  wing-dams  and  training-walls,  removing  bars,  and  con- 
structing bank  revetments,  at  some  points  not  covered  by  the  first  esti- 
mate. 

The  report  of  First  Lieut.  O.  M.  Garter,  and  a  table  of  commercial 
statistics  furnished  by  Mr.  R.  W.  Grubb,  deputy  collector  of  customs, 
are  transmitted  herewith. 

*Tlus  appropriation  amounted  to  $20,000,  bat  one-half  of  this  sam  was  specially 
allotted  to  improving  Doboy  Bar. 
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Money  statement 

July  1,  1886,  amoant  available $541.87 

Amoant  appropriated  by  act  approved  August  5,  1886,  |20,000,  $10,000  of 
which  to  be  applied  to  Doboy  Bar 10,000.00 

10,541.87 


Jaly  1. 1887,  amouat  expended  during  fiscal  year,  exclusive  of 

liabiUties  outstanding  July  1, 1886 $2,678.29 

July  ly  1887,  ontstanding  liabilities 825.50 

3, 503. 79 

July,  1887,  amoant  available , 7,038.03 

(Amonnt  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
Amoantthatcanbeprofitably expendedinfiscalyearending JuneSO,  1889    30, 000. 00 
Sabmittted  in  compliance  with  requirements  of  sections^  of  river  and 
harbor  acts  of  1866  and  1867. 


N   12. 
IMPROVEMENT  OF  DOBOY  BAR,  GEORGIA. 

By  the  river  and  harbor  act  approved  Augast  5, 1886,  an  appropria- 
tion of  $20,000  was  made  for  <' improving  Altamaha  River,  Georgia,  of 
which  $10,000  are  to  be  used  on  Doboy  Bar,  or  so  mnch  thereof  as  may 
be  necessary."  This  is  the  first  appropriation  ever  made  by  Congress 
for  the  last-named  locality. 

Section  6  of  the  same  act  provided  for  an  examination  or  survey  '<  from 
Doboy  Island  to  Doboy  Bar."  Under  date  of  September  27, 1886,  the 
▼ork  of  making  a  preliminary  examination  of  the  plan  referred  to  was 
assigned  to  my  charge,  and  my  report,  accompanied  by  a  chart  of  the 
bar,  was  forwarded  to  the  Department  under  date  of  December  11, 1886. 

Doboy  Island  is  sitnated  at  the  mouth  of  Darien  Biver,  the  northerly 
main  outlet  of  Altamaha  Biver,  about  12  miles  below  the  town  of  Darien, 
The  village  of  Doboy  is  located' upon  the  western  shore  of  the  island; 
vessels  from  the  port  of  Darien  complete  their  cargoes  at  Doboy. 

Doboy  Bar  lies  southeast  of  the  mouth  of  Darien  Biver,  and  about  7 
miles  from  it  and  4  miles  from  Sapelo  light-house.  Vessels  after  cross- 
ing the  bar  enter  Doboy  Sound  between  Sapelo  Island  and  Wolf  Island, 
and  tbroagh  that  sound  reach  Darien  Biver. 

According  to  information  believed  to  be  trustworthy,  shoaling  has 
taken  place  on  the  bar  since  1875.  In  that  year  vessels  drawing  22  feet 
could  cross  it ;  in  1885,  the  draught  of  vessels  had  diminished  to  from 
18  to  ISi  feet.    The  mean  rise  and  fall  of  tides  is  7.2  feet. 

I  did  not  in  my  report  recommend  that  a  survey  of  Doboy  Bar  be 
made  that  would  have  for  its  object  the  preparation  of  a  project  for  its 
permanent  improvement,  for  the  reason  that  the  cost  would  undoubtedly 
be  too  great  in  relation  to  the  present  importance  of  Darien  Harbor.  I 
suggested,  however,  that  so  much  of  the  appropriation  made  for  the 
locality  as  might  be  deemed  necessary  should  be  expended  in  hydraulic 
excavation,  or  propeller  sluicing,  so  as  to  create  a  better  depth  of  water 
on  the  bar,  selecting  for  that  purpose  a  new  and  well  situated  channel 
which  the  examination  had  shown  to  be  in  process  of  development. 
On  the  recommendation  of  the  Chief  of  Engineers  this  plan  was,  on 
March  14, 1887,  approved  by  the  Secretary  of  War. 

Since  that  date  repeated  efforts  have  been  made  to  secure  a  suitable 
ateamer  for  the  work,  but  without  success,  and  it  being  desirable  that 
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such  increase  iu  the  depth  of  water  in  the  bar-channel  as  it  is  possi] 
to  obtain  with  the  limited  amount  of  funds  should  be  secured  before 
next  active  shipping  season,  my  recommendation  of  June  13, 1887, 
a  modification  of  the  plan,  which  would  admit  of  the  employment  ol 
ordinary  tu^-boat,  fitted  up  with  proper  appliances,  be  tried,  was 
proved  by  the  Chief  of  Engineers,  and  the  work  will  be  comment 
immediately. 

Commercial  statistics  of  the  port  of  Darien,  which  is  the  ship] 
port  for  the  products  brought  down  the  Altamaha,  are  included  in 
annual  report  of  operations  on  that  river.    Vessels  leaving  Darien 
bound  seaward  have  to  cross  Doboy  Bar. 

This  work  is  located  in  tho  collection  district  of  Brunswick,  Ga.  Darien  is 
nearest  port  of  entry,  and  Sape^o  the  nearest  light-honse.  Amount  of  revenue 
leoted  at  the  port  of  Darien  in  1886|  none. 

Money  statement. 

Amount  appropriated  by  act  approved  August  5,  1886,  included  in 

^     appropriation  for  Altamaha  river (10, 

Jul^  1,  1887,  amount  available 10, 


bbport  of  lieutbnakt  o.  m.  carter,  corps  of  xnoiksers. 

United  States  Exoineer  Office, 

Savannah,  Ga,,  Jtdy  11, 18dT»^\ 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  for  )| 
proving  Altamaha  River,  Georgia,  during  the  fiscal  year  ending  June  >M),  1887: 

In  the  river  and  harbor  act  of  August  5,  1886,  appropriating  |20,000  for  the  improt 
ment  of  the  Altamaha  Biver,  it  is  stipulated  that  '^810,000  arc  to  be  used  on  Do^ 
Bar,  or  so  much  thereof  as  may  be  necessary."  The  following  report  is  divided  itt 
two  sections,  the  first  relating  to  the  Altamaha  River  proper  and  the  second  to  0 
boy  Bar: 

ALTAMAHA  RIVER. 

The  United  States  snag-boat  Toocoaf  which  was  employed  until  February,  27,  18| 
upon  the  Savannah  River,  was  at  Savannah  undergoing  repairs  until  March  15, 18^ 
wlien  she  lefb  for  the  Altamaha  River.  The  river  being  found  to  be  at  so  high  a  sta|| 
that  work  could  not  be  economically  done,  the  boat  was  brought  back  to  Savanon 
after  removing  12  overhanging  trees  near  Hughes's  Landing,  and  used  upon  the  9$ 
vey  of  the  Savannah  River  as  a  quarter-boat.  No  other  work  was  done  upon  the  A 
t>amaha  River  during  the  year.  As  stated  iu  my  previous  reports,  the  work  of  sua 
ging  has  now  so  far  advan<^d  on  this  river  that  but  little  can  be  done  t^waq 
removing  obstructions  to  low-water  navigation  except  at  extreme  low-water  stag^ 

The  Toocoa  has  become  so  rotten  and  wat<«r-logged  that  wben  the  river  is  III 
enough  to  do  the  best  work,  her  draught  of  water  is  too  great  to  allow  her  to  navig 
the  river.    Sufficient  funds  to  rebuild  the  Toocoa  not  being  available  a  light-draui 
scow  with  steam  hoisting  apparatus  was  purchased  at  a  cost  of  $800,  and  operatii 
will  be  resumed  upon  the  river  during  the  present  month.    As  long  as  the  Toccoa  < 
navigate  the  river  both  boats  will  be  in  operation,  but  the  former  will  be  tied 
whenever  the  river  gets  too  low  for  her  to  work  to  advantage,  and  work  will  be 
tinned  with  the  scow  alone. 

The  partially-completed  improvements  have  been  of  great  value.    Especiall 
this  true  of  the  work  done  by  the  snag-boat  Toccoa. 

There  is  only  one  steamer  plying  on  the  river  above  Darien,  and  rafting  interests] 
the  principal  ones  to  be  subserved  by  the  improvement  of  the  river.    One  Inm] 
dealer  estimated  that  the  tc'ork  done'  by  the  Toccoa  in  one  season  was  worth  to  I 
alone  over  $5,000.    A  considerable  section  of  country  along  the  Altamaha  has  no  oi 
outlet  for  its  products,  and  the  improvement  of  this  river  is  needed  to  bring  tl 
products  to  market. 


«*^ 
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I>OBOT  BAR. 

With  the  view  of  determiuing  the  method  and  place  of  expenditure  of  the  appro- 

f^riation  made  for  the  improyement  of  Doboy  Bar,  an  exaojinutiou  ^*  from  Dobdy 
.dland  to  l>oboy  Bar,  Georf^ia,''  was  made  by  me  in  November,  lb8(>,  as  provided  in 
the  river  and  harbor  act  previously  referred  to,  and  a  report  was  submitted,  from 
which  the  following  is  taken : 

Doboy  Island  is  situated  upon  the  coast  of  Georgia,  about  50  miles,  by  the  coast 
line,  south  of  the  Savannah  River.  It  lies  at  the  mouth  of  Darien  River,  about  12 
miles,  measured  along  the  channel,  below  the  village  of  Darien,  and  is  separated  by 
Commodore  Island  from  Doboy  Sound. 

Darien  River  is  the  northerly  main  branch  of  the  delta  portion  of  the  Altamaha. 
Through  it  passes  the  greater  portion  of  the  Alcamaha  River  commerce.  Upon  the 
western  shore  of  Doboy  Island  is  situated  the  village  of  Doboy,  where  vessels  ship- 
ping from  the  port  of  Darien  receive  their  deep-draught  loads.  From  Doboy  to  the 
sea  the  only  obstruction  to  navigation  is  Doboy  Bar. 

The  only  known  survey  of  this  bar  is  that  made  by  the  United  States  Coast  Survey 
in  1808.     At  that  time  the4)ar,  the  general  direction  of  which  has  not  since  changed, 
extended  £S£.  from  the  southern  end  of  Sapelb  Island  for  a  distance  of  about  3^ 
miles,  then  in  a  southerly  direction  about  parallel  to  the  coast  line  for  nearly  Smiles, 
connecting  with  the  shoals  which  extended  £8E.  from  the  northern  end  of  Wolf 
Island.     IfYora  the  mouth  of  Doboy  Sound,  between  Sapelo  and  Wolf  Islands,  where 
low-water  depths  of  from  4  to  6  fathoms  were  fouud,  the  channel  extelided  £S£.  be- 
tween the  sand-spits  forming. the  shore  arms  of  the  bar  for  a  distance  of  about  2i 
miles,  then  divided  and  crossed  the  bar  in  two  branches,  the  northern  one  having  a 
direction  about  £.  by  N.,  with  minimum  low-water  depths  of  S  feet,  and  the  south- 
ern one  extending  S£.  i  8.  about  If  miles,  and  then  £.  by  S.  to  sea,  with  minimum 
low- water  depths  of  14  feet. 

The  mean  rise  and  fall  of  tide  being  7.2  feet  vessels  drawing  20  feet  were  able  to 
cross  the  bar  in  calm  weather  at  mean  high  water ;  and  it  is  claimed  that  on  hish 
water  of  spring-tides  vessels  of  22  feet  draught  have  been  taken  from  Doboy  to  the 

Since  the  date  of  that  survey  the  bar  has  shoaled  greatly.  A  preliminary  exami- 
nation of  this  bar,  from  the  bell  buoy  seaward,  w^as  made  by  me  in  November,  1866, 
and  some  of  the  soundings  taken  then  are  shown  on  the  accompanying  chart.  By 
referring  to  this  it  will  be  seen  that  the  north  or  slew  channel  lias  deepened  about 
2|feet,  while  the  south  or  main  channel  has  shoaled  about  the  same  amount. 

The  general  direction  of  the  north  channel  has  not  changed,  but  the  distance  along 
that  line  between  the  inner  and  outer  14-foot  mean  low-water  curves  has  diminished 
about  1,850  feet ;  the  inner  pocket  having  shifted  to  the  east  and  moved  seaward 
aboat  1,500  feet,  while  the  outer  curve  has  moved  shoreward  about  350  feet.  The  south 
or  main  channel  has  shoaled  about  3  feet  since  1868,  its  present  minimum  low- water 
depth  being  11.1  feet. 
From  1868  to  1879  the  direction  of  this  channel  did  not  sensibly  change. 
At  present  it-s  outer  portion  is  about  1,000  feet  south  of  its  former  position.  The 
inner  portion  has  not  changed. 

The  "north  breakers''  shoal  has  moved  to  the  south  and  west,  and  pushed  entirely 
Msross  the  old  channel,  separating  the  inner  and  outer  14-foot  mean  low-water  curves 
by  a  distance  of  about  2,000  feet.  On  the  line  of  the  old  channel  the  present  depths 
are  fiom  8  to  9  feet  as  compared  with  15  and  16  feet  eighteen  years  ago.  About  2,000 
feet  to  the  north  of  this,  however,  the  depth  of  water  is  increasin^j,  and  a  new  chan- 
nel is  in  process  of  formation.  Beginning  at  a  point  about  1,000  leet  to  the  north  of 
black  buoy  No.  1,  the  14-foot  mean  low-water  curve  has  extended  £S£.  about  3,000 
teet,  the  distance  fVom  the  end  of  this  pocket  to  the  14-foot  curve  on  the  outer  slope 
of  tbe  bar  being  at  present  only  1,400  feet. 

The  material  composing  this  bar  is  a  mixture  of  fine  sand  and  fragments  of  shells, 
and  when  loosened  and  thrown  into  suspension,  is  easily  moved. 

For  vessels  engaged  in  the  poasting  trade  whose  average  draught  is  about  15  feet, 
the  present  depth  of  water  on  the  bar  is  sufficient,  but  in  exporting  lumber  and  tim- 
her  it  is  often  desirable  to  load  to  18  or  20  feet,  or  even  to  greater  depths. 

The  foreign  shipments  of  timber  and  lumber  for  1886  were  19,960,000  feet,  valued  at 
a  quarter  of  a  million  of  dollars. 

To  permanently  improve  Doboy  Bar  would  require  the  construction  of  contracting 
works  of  great  length  and  cost,  and  I  am  of  the  opinion  that  the  present  and  pros- 
pective demands  of  commerce  are  not  such  as  to  warrant  the  expenditure  of  such  a 
sum  of  money. 

I  think,  however,  that  a  small  amount  can  be  so  expended  in  hydraulic  excavating 
or  propeller  sluicing  as  to  give  a  greatly  increased  depth  of  water  on  the  bar  and  a 
KMonably  permanent  channel,  and  I  am  of  the  opinion  that,  to  this  extent,  the  chan- 
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nel  from  "Doboy  Island  to  Doboy  Bar"  is  worthy  of  improvement.    No  sarvey  is 
needed. 

The  population  of  Darien  is  abont  2,000  and  of  Doboy  about  400. 

Doboy  IS  in  the  collection  district  of  Brunswick ;  Danen  is  the  nearest  port  of  entry. 

Sapelo  is  the  nearest  light-house. 

•  •••••• 

The  project  of  improvement  recommended  was  approved.  It  was  found  impossible 
to  secure  an  American  vessel  suitable  for  propeller  sluicing.  At  the  time  my  report 
was  submitted  there  were  several  suitable  foreign  vesseu  which  could  have  been 
chartered  for  this  work,  but  authority  for  the  employment  of  such  vessels  was  not  re- 
ceived until  May  4,  1867,  when,  owing  to  the  lateness  of  tha season,  no  suitable  vessel 
could  bo  secured,  although  every  eifort  was  made  to  do  so.  Propeller  sluicing  having 
to  be  abandoned,  application  was  made  for  authority  to  hire  a  tug  to  be  used  in  scrap- 
ing and  hydraulic  excavating.  This  authority  having  been  granted,  work  will  be  be- 
gun as  soon  as  the  tug  can  be  fitted  up  for  the  purpose. 

Tables  of  commercial  statistics  furnished  by  Mr.  R.  W.  Grubb,  deputy  collector  of 
customs,  and  a  chart  of  Doboy  Bar  are  appended  hereto. 
Very  respectfully,  your  obedient  servant, 

O.  M.  Cartes, 
Firat  Lieutenant  Corps  of  Engineers, 

Col.  Q.  A.  GiLLMORE, 

Corps  of  Engineers,  U,  S,  A. 


GENERAL  REMARKS  REGARDING  THE  COMMERCE  OF  THE  PORT  OF  DARIEN,  FOR  THE 

TEAR.  XU86. 

The  timber  trade. — ^As  a  comparison  with  the  report  for  18d5  will  show,  for- 
eign shipments  have  fallen  off  from  40,101,000  superficial  feet  in  1885  to  19,960,000 
superficial  feet  in  1886.  Large  quantities  not  included  in  these  figures,  because  not 
appearing  on  books  in  the  custom-house,  were  shippecHia  Back  Biver,  Saint  Simon's, 
Saint  Simon's  Mills,  and  Sapelo.    Below  are  these  figures: 

Soperflcial  feet. 

Via  Back  River,  Saint  Simon's 6,750,000 

Via  Saint  Simon's  MUls 6,700,000 

Via  Sapelo 5,840,000 

With  the  above  figures  included,  the  foreign  shipments  have  fallen  off  but  little, 
while  coastwise  shipments  have  increased  from  14,9^4,000,  in  1685,  to  34,460,000  super- 
ficial  feet  in  1886. 

This  great  increase  in  coastwise  shipments  is  owing,  in  a  great  degree  at  least,  to 
the*  fact  that  coastwise  shallow-draught  yessels  meet  with  no  difficulties  in  crossing 
the  bar,  while  the  decrease  in  foreign  shipments  is  due  to  the  fact  that  vessels  of 
deep  draught  can  not  safely  cross  it.  The  tendency  to  a  steady  increase  manifesting 
itself  in  the  coastwise  trade  would  also  affect  the  foreign  trade  if  the  bar  offered  the 
necessary  facilities.  The  supply  from  the  interior  being  seemingly  inexhaustible, 
still,  of  course,  regulated  by  the  demand  here. 

Naval  stores. — During  the  year  1886  the  value  of  this  industry  increased  to  $85,000, 
considerably  above  what  it  in  former  years  has  attained.  Nothing  can  better  illustrate 
the  truth  of  the  statement  that  the  falling  off  in  foreign  shipment  is  owing  to  the 
shallowness  of  water  on  the  bar,  than  the  fact  that  the  naval  stores  manufacturers, 
being  entirely  independent  of  the  bar,  are  greatly  increasing  their  operations,  while 
foreign-timber  shipments  are  decreasing. 

Bice, — ^The  crop  of  1886  was  very  good,  and  despite  low  prices  its  value  reached 
191,000. 

There  seems  to  be  a  general  conviction  in  the  community  that  with  an  improved 
bar  the  commerce  of  the  port  would  double  itself  in  a  very  short  time,  and  this  con- 
viction is  not  without  foundation.  Regardless  of  our  present  disadvantages  new  saw- 
mills are  being  built  all  along  the  river,  the  succelss  of  old  timber  men  who  have  been 
in  the  business  for  years  apparently  tempting  others  to  try  it. 

In  1886  there  were  shipped  via  Sapelo  and  Saint  Simon's,  18,290,000  feet,  not  in- 
cluded in  above  table. 
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COMMERCIAL  STATISTICS. 


Arrivals  and  clearances  of  vessels  atDarieUf  Qa,,  from  January  1, 1875,  to  January  1, 1887. 


ABBIVED. 


1875.... 
1878.... 
1877.... 
1878.... 
1879.... 
1880.... 
1881 .... 
1882.... 
1883.... 
1884.... 
1885.... 


Coaatwioe. 


'No,]  Tons. 


77 
85 

104 
61 
68 
66 

101 

117 
95 
81 
78 

108 


28,063 
23, 105 
64,827 
29,264 
23, 275 
21.639 
40.619 
48,208 
38,173 
34,412 
27,763 
44,388 


Crew, 


647 
611 
1,257 
641 
487 
489 
849 
999 
815 
714 
682 
852 


Foreign  porta. 


American  Teeeels. 


No. 


8 
2 
3 
1 
8 
1 


2 
2 


Tons. 


874 
1,051 
1,199 

668 
1,220 

453 


606 
652 


Crew. 


22 
20 
25 
13 
29 
9 


16 
16 


Foreign  Teaaels. 


No. 


92 

124 

99 

126 

115 

134 

162 

90 

93 

92 

80 

42 


Tons. 


47, 600 
70.868 
60,913 
60,109 
57.710 
68.072 
84, 4.')G 
61, 421 
49,790 
60,178 
42,587 
20, 772 


Crew. 


1,198 
1,897 
1,231 
1, 628 
1,40? 
1,608 
1,991 
1,155 
1,135 
1, 133 
975 
483 


No. 


169 
189 
206 
189 
176 
2ul 
206 
208 
188 
175 
160 
150 


Total. 


Tons. 


75,663 

93, 473 

lOG.  414 

90.  424 

82, 184 

90,  279 

120. 295 

100,  082 

87, 963 

83, 106 

71,002 

65, 161 


Crew, 


1.845 
2, 508 
2,510 
2,289 
1.019 
2,110 
2,869 
2,163 
1,950 
1,863 
1,673 
1,335 


Feet. 


22 

21 

20 

20 

191 

19 

]9i 

19 

19 

19 

184 

19 


CLEAKED. 


1875. 
1876. 

vsn. 

1876. 
18». 
1888. 
1881. 


89 
44 
28 
40 
55 
80 
03 
68 
59 
46 
93 


12,214 
9,300 
13,209 
7.842 
14, 053 
17, 078 
28,492 
34,008 
25,019 
30,837 
16,849 
38^296 


828 
270 
814 
181 
801 
393 
617 
709 
619 
457 
339 
719 


11 
4 
4 
6 
7 
7 
8 
6 
9 

11 
8 

10 


4,035 
1.653 
842 
3,009 
2,766 
3,589 
3,120 
1,962 
3.533 
3,9n 
8,364 
8,687 


97 
32 
21 
62 
57 
72 
70 
46 
72 
85 
62 
80 


104 
180 
169 
149 
125 
168 
181 
115 
108 
119 
98 
50 


65,7,59 
87,489 
92,795 
83,385 
65,  433 
84,172 
95. 353 
63. 525 
5U,4U 
66,337 
62.  742 
24,376 


1,372 
2,263 
2,154 
1,947 
1,538 
2,016 
2,164 
1,434 
1.340 
1,478 
1.198 
561 


137 
223 
217 
183 
172 
2t0 
272 
214 
183 
189 
152 
153 


72,028 

98,342 

106,846 

94,238 

82.  2.')0 

104.  8:i7 

126, 965 

99,  585 

84,963 

90,951 

72, 746 

68,358 


1,797 
2,565 
2,488 
2,190 
1,896 
2,481 
2,8)1 
2,189 
1.931 
2,020 
1,509 
1,363 


22 

21 

20 

20 

191 

lOfc 

194 

19 

19 

19 

18J 

19 


Itmher  shipments  from  port  of  Darien,  Ga.,  from  January  1,  1875,  to  January  1, 1887. 


Foreign. 

Coastwise. 

TotaL 

YesB. 

Snperileial 
feet 

Valne. 

Snperfloial 
feet. 

Value. 

Superficial 
feet 

Value. 

1875 

41,447,024 
60,782,000 
64.878,000 
60,897,124 
47,217,818 
74,812,620 
65,420,878 
86.839,379 
42,885,000 
60,858.000 
40,101,000 
19,980,000 

$557, 624 
73C,099 
776.858 
716,365 
566.613 
895,360 
78.5, 050 
439,672 
508.620 
807, 872 
601,282 
219,600 

10,992.600 
8, 370. 000 
11,888,100 
7,057,800 
]2;(U6,800 
15, 368, 500 
25. 842, 800 
30, 688, 200 
22. 617. 100 
18, 573, 300 
14.984,100 
34,465,000 

1181,877.00 
13^105.00 
196. 153. 65 
116,453.70 
20R,  672. 20 
253,578.60 
423, 106.  20 
506.355.30 
871,532.15 
306, 459. 45 
247,937.65 
661,440.00 

62, 439,  624 
69, 132, 000 
76.206,100 
66,  754,  G24 
59,861.618 
89, 981, 020 
01, 063, 676 
67, 327. 679 
64, 902. 100 
69, 229,  300 
65,  Oai,  100 
54,425^000 

^$738,001.00 
873,204.00 
073,009.85 
832.818.70 

1876 - 

1877 

1878 

1879 

775,285.20 
1. 148. 92a  80 

1880 

1681 

1,208.158.20 
948. 027. 30 

1882 

188S 

880. 152. 15 

1884.. 

914,331.45 

1885 

749. 190. 86 

1886.—. 

870. 940. 00 

Total 

603, 278;  741 

7,309,788 

213,194,800 

3, 801, 170. 90 

818,471,041 

10,910,953.90 
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COMMERCE. 


Year. 


1880 
1881 
1882 
1883 

lfri4 

1885 
1686 


Value 
of  exports. 


11,821.904 
1,137,400 
1, 073, 008 

969,834 
1, 038, 185 

800,500 
1,037,330 


Value 
of  imports. 


$5,  WO 
8,856 
1,025 
^,334 
11 


Total 
coUectioiia. 


111,806.72 

18.980.02 

11.254.19 

11,067.87 

9,688.20 

2.359.01 


R.  W.  Grubb, 
Deputy  Collector  J  Port  of  Darien, 


N  13. 

IMPROVEMENT  OP  BRUNSWICK  HARBOR.  GEORGIA. 

The  city  of  Brunswick,  Ga.,  is  situated  on  a  bluff  on  East  River,  a 
brancii  of  Turtle  River.  A  little  over  a  mile  below  the  city  the  East 
Eiver  flows  into  Brunswick  Eiver,  which  enters  the  Atlantic  Ocean 
through  Saint  Simon's  Sound,  9  miles  east  of  Brunswick. 

The  improvement  required  at  Brunswick  Harbor  consists  in  the  re- 
moval of  an  extensive  shoal  obstructing  the  ship-channel  in  EastKiver 
about  a  mile  below  the  city,  where  heretofore  a  low-water  depth  of  only 
9. feet  existed.  The  available  low- water  depth  on  the  sea- bar  is  16  to 
17  feet^  the  mean  rise  and  fall  of  tides,  6.8  feet. 

The  appropriations  made  by  Congress  for  this  work  since  1879  ag- 
gregate $02,500.  Previously  an  appropriation  of  $10,000  had  beeu 
made  by  the  act  approved  July  4, 1836,  and  expended  in  partially  re- 
moving the  shoal  referred  to. 

By  the  work  of  improvement  undertaken  by  Government  it  is  in- 
tended to  establish  and  maintain  a  ship-channel  of  15  feet  depth  at  mean 
low  water,  equivalent  to  about  22  feet  at  mean  high  water,  through  the 
shoal  in  East  Biver. 

The  original  project  of  improvement,  described  in  my  annual  report 
of  1880,  printed  as  Appendix  J  7,  Annual  Report  of  the  Chief  of  En- 
gineers for  the  same  year,  provided  for  the  construction  of  a  jetty  or 
training-wall  in  East  River  for  the  purpose  of  contracting  the  water- 
way and  concentrating  the  currents  over  the  shoal,  and  for  dredging 
along  the  line  where  the  channel  was  desired  to  be  located.  The  cost 
of  t  his  project  was  estimated  at  $73,187.  It  was  expected  at  that  time, 
and  was  so  stated  in  my  reports,  that  additional  works  would  eventu- 
ally be  needed  to  increase  the  ebb  flow  in  East  River. 

For  some  years  past  it  had  become  evident  that  the  existing  project 
must  be  enlarged  in  order  to  secure  the  permanent  lowering  of  the  re- 
fractory shoal  to  a  minimum  low-water  depth  of  15  feet.  The  additional 
works  thought  to  be  needed  for  that  purpose  were  briefly  described  in 
ray  last  annual  report.  The  enlarged  project  provides  for  the  following 
works,  including  those  forming  the  original  plan : 

ENLARGED  PROJECT. 

(1)  A  training-wall  projecting  from  the  northeasterly  point  of  Buz- 
zard's Island,  located  approximately  parallel  to  and  1,000  feet  or  less 
distant  from  the  opposite  shore  of  East  Biver. 
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(2)  Alow  dam -across  Turtle  JSiver«  extending  obliquely  ap-stream 
from  the  upper  end  of  Buzzard's  Island  to  the  opposite  shore  of  Blythe 
Island.  The  dam  is  designed  to  deflect  a  larger  volume  of  water  at  ebb 
tide  into  Bast  Eiver. 

(3)  Short  &pur-jetties  in  the  lower  part  of  East  River,  either  on  the 
right  or  left  bank,  or  on  both  banks. 

They  are  intended  to  contract  the  water-way  at  places  where  its  width 
is  greater  than  consistent  with  a  permanent  maintenance  of  proper 
depths. 

(•4)  Dredging  in  the  vicinity  of  Turtle  River  Dam  to  facilitate  the  en- 
trance of  a  larger  amount  of  water  into  East  River,  and  dredging  on  the 
shoal  in  the  lower  part  of  that  river.  The  cost  of  the  enlarged  project 
is  estimated  at  $190,090,  inclusive  of  amounts  already  appropriated. 

OPERATIONS  PRIOR  TO  JULY  1,  1886. 

The  training-wall  was  laid  for  a  length  of  4,199  feet. 
Its  heatl  reached  the  18-foot  low- water  curve  at  the  lower  junction  of 
the  East  River  and  Turtle  River  and  entrance  into  Brunswick  River. 
Its  upper  end  is  joined  to  the  east  shore  of  Buzzard's  Island  by  a  re- 
turn face  of  310  feet  length.  The  top  of  the  return  face  was  brought  up 
to  the  height  of  2  or  3  feet  above  the  mean  low- water  line;  the  training- 
wall  rose  generally  nearly  up  to  that  line  except  near  the  outer  end, 
which  passes  through  deep  water.  These  works  are  constructed  partly 
of  palmetto  cribs  filled  with  brush  and  dredged  material,  topped  off 
with  riprap  stone  and  resting  upon  timber  platforms,  and  partly  of  log 
mattresses  overlaid  with  brush  and  loaded  with  stone.  Further  par- 
ticulars about  the  training- wall  were  given  in  my  annual  report  of  last 
year,  and  in  preceding  reports. 

Dredging  was  carried  on  upon  four  adjoining  lines,  parallel  to  the 
training- wall  and  about  ^40  yards  east  of  it.  The  cuts,  which  varied 
from  20  to  25  feet  in  width,  were  intended  to  run  from  the  upper  15-foot 
carve  iu  East  River  to  the  lower  15-foot  curve  at  the  entrance  into 
Brunswick  River,  a  distance  of  about  4,900  feet ;  but  only  one  cut  was 
made  of  that  length,  and  its  upper  1,000  feet  had  only  a  depth  of  12  feet 
at  low  water.  Two  other  cuts  had  nearly  the  required  length,  with  the 
fall  depth  of  15  feet ;  while  a  fourth  cut,  of  12  feet,  had  been  only  be- 
gQH.  In  the  ranges  where  these  operations  had  been  carried  on,  the 
original  low- water  depths  varied  from  8  to  11  feet. 

The  material  removed  consisted  of  sand,  loam,  and  clay,  mixed  in 
varying  proportions  and  amounted  to  80,502  cubic  yards. 

In  June,  1886,  the  training- wall  was  in  good  condition,  but  more  or 
less  shoaling  had  taken  place  in  the  dredged  channel.  Ko  dredging 
had  been  done  here  since  April,  1883,  and  since  the  training- wall  had 
not  been  built  up  to  a  sufficient  height,  and  other  necessary  work  con- 
templated by  the  enlarged  project  had  not  been  done,  the  ebb  currents 
over  the  shoal  had  not  the  strength  to  keep  the  cuts  open. 

OPEILATIONS  DURINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

When  the  appropriation  of  $22,500,  made  by  the  act  approved  Au- 
gust 5, 1886,  became  available,  it  was  deemed  best  to  expend  about 
110,000  for  dredging  and  the  balance  for  jetty  work.  The  appropria- 
tion was  not  large  enough  to  begin  any  other  work  required  under  the 
enlarged  project  described  in  this  report.    The  specifications  for  jetty 
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work  were  essentiallj  like  those  which  accompanied  the  last  contract, 
made  in  September,  1884,  and  described  in  my  annaal  report  of  1884, 
except  that  the  logs  and  binders  for  the  new  mattresses  were  to  be 
somewhat  thicker. 

A  contract  for  the  work  was  made  with  Mr.  Edward  H.  Gaynor. 

The  contract  for  dredging  was  awarded  to  the  Savannah  Dredging 
Company  of  Savannah,  Ga. 

Dredging  was  commenced  on  December  24, 1886,  and  terminated  on 
February  28, 1887. 

A  uniform  depth  of  14  feet  was  obtained  throagh  the  shoal,*  from  the 
corresponding  upper  curve  in  East  River  to  the  lower  one  at  the  mouth  ; 
the  aggregate  width  of  cuts  was  40  feet  at  the  upper  end  and  80  feet  at 
the  lower;  40,000  cubic  yards  of  material  were  removed.  Under  the 
Gaynor  contract  the  return  face  was  brought  up  to  the  level  of  mean 
high  water,  and  the  training- wall  to  4  feet  above  mean  low  water  at  the 
angle,  gradually  sloping  down  to  the  level  of  mean  low  water  at  a  point 
780  feet  down  stream. 

The  mattresses  varied  from  16  to  30  feet  in  width.  For  this  work 
9,674|  square  yards  of  mattresses  and  1,448  cubic  yards  of  riprap  stone 
were  used.  Oi)erations  were  suspendea  on  May  28, 1887,  the  appropri- 
ation having  been  exhausted'. 

With  any  funds  that  may  be  made  available  it  is  proposed  to  carry 
on  the  work  in  conformity  to  the  enlarged  project  at  such  points  and 
in  such  order  as  a  local  examination,  to  be  made  at  the  proper  time, 
may  show  to  be  most  advantageous. 

COin)ITION  OF  THE    IMPROVEMENT. 

The  jetty  or  training- wall  is  in  good  condition ;  its  older  part  is  ce- 
mented together  by  oyster  shells  and  barnacles. 

In  the  improved  channel,  from  Brunswick  River  to  the  wharves  of 
the  city,  the  available  minimum  depth  is  now  not  less  than  14  feet. 
It  is  expected  that  this  depth  will,  to  a  large  extent,  be  maintained, 
since  the  return  face  and  the  main- work  have  been  raised  to  greater 
height,  thereby  inducing  a  greater  flow  of  water  in  the  channel.  Pre- 
viously the  tidal  currents  crossed  the  work  obliquely,  the  greatest 
velocities  of  these  currents  being  found  just  below  the  angle. 

GENERAL  REMARKS. 

It  may  well  be  said  that  Brunswick  is  a  growing  city.  According  to 
the  census  of  1880  the  place  had  a  population  of  2,891 ;  in  1887  It  is 
estimated  at  about  8,000.  In  the  first-named  year  the  taxable  prop- 
erty amounted  to  $1,404,000,  in  1886,  to  $2,301,260,  and  it  is  claimed 
that  in  the  current  year  it  has  already  increased  over  half  a  million  dol- 
lars. 

Comparing  the  amount  of  commerce  and  navigation  of  Brunswick  in 
1880,  when  the  work  of  improvement  was  commenced,  with  that  in  1886, 
an  increase  in  the  latter  year  is  shown.  At  the  same  time  it  should  be 
stated  that  the  last-named  year  was  less  favored  than  the  three  preced- 
ing ones,  in  each  of  which  the  value  of  trade  aggregated  over  $3,000,000. 

The  decrease  in  1886  is  ascribed  to  the  bad  condition  of  the  railroads 
terminating  at  Brunswick — the  Macon  and  Brunswick  Bailroad  and 
the  Brunswick  and  Albany  Bailroad.  I  am  informed  that  these  roads 
are  now  being  put  in  good  order,  and  that  expectations  are  entertained 
that  the  business  of  1887  will  exceed  that  of  any  previous  year. 
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Comparative  commercial  siatUtics  of  ih^  port  of  Brunewioky  Oa.j  in  the  years  1880  and 

1886,  respectively. 


Value  of  total  exports  and  Imports 

Shipment  of  lamoer,  feet 

Shipment  of  rosin,  barrels 

Shipment  of  spirits  of  turpentine,  casks 


$1,710,668 

72,064,000 

86,540 

0,021 


$2,832,053 

83,010,434 

105.902 

36, 249 


Until  lately  bat  little  cotton  has  been  shipped  from  this  port,  but  it 
seems  that  this  business  is  now  beginning  to  develop.  In  1886  24,269 
l^leSy  rained  at  $1,163,792,  were  shipped,  chiefly  coastwise. 

Vessels  and  tonnage  entered  and  cleared  through  the  custom-house. 


Year. 


TesseL 


U80 
iM6 


No. 


678 
652 


Tons. 
207,771 
270, 132 


Averajce 
per  vessel. 


Tons. 
307 
414 


The  total  arrivals  and  clearances  in  1886,  including  vessels  not  entered 
or  cleared  through  the  custom-house,  are  said  to  have  been  1,867  vessels 
of  an  aggregate  tonnage  of  630,772. 

To  show  the  value  of  Brunswick  as  a  mSritime  port,  with  its  present 
unimproved  channel  over  the  outer  bar,  I  have  been  furnished  by  the 
collector  of  the  port  with  a  partial  list  of  deep-draught  sailing  vessels 
that  crossed  the  sea-bar  in  1886. 

The  list  gives  the  names  of  five  vessels  drawing  21  feet  6  inches  to  21 
feet  8  inches  that  crossed  the  bar  without  the  aid  of  steam-tugs^  and  the 
names  of  eighteen  vessels  drawing  20  feet  6  inches  to  21  feet  8  inches 
aided  by  steam. 

I  learn  that  in  the  early  part  of  the  current  year  aboard  of  trade  was 
organized  in  Brunswick,  and  it  is  anticipated  that  in  the  future  full 
statistics  can  be  more  readily  obtained. 

From  all  appearance  the  city  of  Brunswick  will  continue  to  increase 
in  population  and  commercial  importance,  and  I  consider  it  desirable 
that  the  necessary  funds  be  provided  by  Government  to  complete  the 
improveiqent  of  the  harbor. 

This  work  is  located  in  the  coUection  district  of  Branswick,  Ga.,  at  the  port  ot 
entry.    Amoant  of  import  and  other  duties  collected  in  1886,  $5,834.43. 

Since  the  original  plan  of  improvement  was  adopted,  the  following 
appropriations  have  been  made : 

By  act  of  Congress  approved  March  3,  1879 |20,000 

By  act  of  Congress  approved  Jnne  14, 1880 10, 000 

By  act  of  Congress  approved  March  3, 1881 5,000 

By  act  of  Congress  passed  August  2, 1882 25,000 

By  act  of  Congress  approved  July  5, 1884  ...1 10,000 

By  actof  Congress  approved  Augusts,  1886 22,500 

Total 92,500 

Of  this  amount  there  has  been  expended  to  Jane  30, 1897,  the  sum  of  $92,411.56. 
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A  chart  of  Brunswick  Harbor,  showing  condition  of  improvement  1 
June  30, 1887,  and  the  report  of  First  Lieut.  O.  M.  Carter,  Corps  of  Bfc 
gineers,  with  commercial  statistics  furnished  by  the  collector  of  t| 
port,  are  herewith  transmitted. 

Money  statement. 

July  1,  1886,  amoant  available $128.J 

Amoant  appropriated  by  act  approved  August  5,  1886 22, 500.1 


July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabUitiesoutstanding  July  1,1886 |22.504.75 

July  1,  1887,  outstanding  liabilities 35.00 


22,628. 


July  1,  1887,  amount  available. 


22, 5:19. 

88. 


'Amount  (estimated)  required  for  completion  of  existing  project 97, 500. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    75, 000. 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.  1 


\ 


Abstract  of  proposaU  far  dredging  in  Brunswick  Harbor,  Georgia,  oj^encd  Septanher  3(1 

1886.  • 


No. 


Name*  of  bidders. 

• 


1  1  P.Sanfonl  Ross. 


3 
4 


Morris  and  Cnmings  Dredging  Company 

American  Dredf^ing  Company 

Savannah  Dredging  Company 


Price  peri 
cabic  yar4l 


Cen(§. 


K 

•>«*■ 


29r 

26^ 


Contract  awarded  to  the  Savannah  Dredging  Company,  at  price  stated.  t 

Abstract  of  proposals  for  continuing  construction  of  jetty  in  Brunswick  Harbor ,  Georgia^* 

opened  September  30,  1^86. 


No. 


Names  of  bidders. 


Mattresses, 

per  sqnare 

yard. 


Anson  M. Bangs... 
Edward  H.  Gaynor. 


Cents. 


70 
55 


Stone. 

per  cubic 

yard. 


$3.10 
a.  00 


Aggregate  ■ 
cost  ol  the  ; 
work. 


8.iOO  . 


Contract  awarded  to  Edward  H.  Gaynor,  at  the  prices  stated. 


REPORT  OF  LIEUTENANT  O.  M.  CARTER,  CORPS  OF  ENGINEBRB. 


United  States  Engineer  Office, 

Savannah^  Ga.,July  U,  1887. 

Colonel:  1  have  the  honor  to  submit  the  followini;  report  of  oper<ilionB  for  im- 
proving the  harbor  at  Brunswick,  Ga.,  for  the  fiscal  year  ending  June  30,  1887. 

The  work  has  consisted  in  raising  the  training-wall  opposite  the  city  with  log  and 
bush  mattresses  loaded  with  riprap  stone,  and  in  dredging.    The  stone  and  mattress 
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work  was  done  under  contract  with  Mr.  Edward  H.  Gay  nor,  of  Boston,  Mafis.,  and 
the  dredging  under  contract  with  the  Savannah  Dredging  Company,  of  Savannah,  Ga. 

The  dredging  was  done  along  the  sailing  range  in  front  of  the  city.  Forty  thousand 
cubic  yards  were  removed,  leaving  a  channel  from  40  to  80  feet  in  width,  with  a 
least  mean  low-water  depth  of  14  feet. 

At  the  cloflo  of  the  last  fiscal  year  the  crest  of  the  trailing  wall  opposite  the  citv 
was  in  places  from  4  to  6  feet  below  mean  low  water,  and  the  tidal  currents,  both 
on  the  flood  and  on  the  ebb,  passed  diagonally  across  it,  the  greatest  velocities 
being  found  jast  below  the  angle  point.  A  strong  current  also  set  across  the  retnrn 
face  of  the  work. 

Daring  the  past  year  this  was  brought  up  to  mean  high  water,  and  the  main  work 
to  4  feet  above  mean  low  water  at  the  angle,  gradually  slopin'g  down  to  the  level  of 
mean  low  water  at  a  point  780  feet  beyond. 

The  old  palmetto  crib-work  was  too  narrow  to  bnild  npon,  aad  a  foundation  course 
of  mattresses,  30  feet  in  width,  was  laid  behind  these  cribs  and  close  against  them. 
Upon  this,  conrses  of  20-foot  mattresses  were  laid  until  the  work  was  raised  to  the 
level  of  the  old  cribs.  The  next  course  then  overlapped  the  old  crib-work,  and  npon 
this  new  crest  15-foot  mattresses  were  laid. 

The  following  tables  show  the  work  done  during  the  year: 

DREDGING. 

a  "  Chibie  yardt. 

December,  1886 2,840.6 

Janoary,  1887 - 20.756.2 

February,  1887 16,403.3 

Total 40,000 

JBTTY  WORK.  * 


Date. 


February 
HaiTb... 

April 

May 


1887. 


ToUl. 


Mats. 


Squure  yards. 
2,084.82 
3, 406. 43 
2, 504. 82 
1,528.68 


9, 674. 75 


Stone. 


Cubic  yard*. 
257.86 
468.83 
343.35 
377.01 


1.448.05 


Stone  and  logs  soon  after  bein^  laid  are  covered  with  a  growth  of  shells,  and  closely 
cemented  together.  The  work  is  in  good  condition,  but  should  be  raised  to  a  higher 
level  ss  soon  as  funds  are  available.  Two  spurs  should  be  constructed  above  the  re- 
tnrn lace  of  the  training- wall  to  reduce  the  width  of  the  river  at  that  point. 

Boring  the  year  some  wharves  have  been  constructed,  which  extend  beyond  the 
antfaorized  bulkhead  line.  These  projecting  wharves,  and  the  method  of  mooring 
vessels,  referred  to  in  my  last  report,  continue  to  cause  shoaling  along  part  of  the' 
city  front. 

The  tables  of  statistics,  which  are  hereto  appended,  show  a  steady  growth  of  the 
commerce  of  the  port  since  the  work  of  improvement  was  begun  in  1880.    The  naval 
stores  trade  has  almost  quadrupled  within  the  past  six  years.    The  shipments  of  lum- 
ber for  the  year  1886  amounted  to  nearly  84,000,000  feet.    The  cotton  trade  is  rapidly 
growing;  43,000  bales  were  shipped  during  the  six  months  ending  December  31, 1886, 
this  being  nearly  twice  as  much  as  was  shipped  during  the  entire  year  of  1885.    There 
are  two  lines  of  railway,  the  East  Tennessee,  Virginia  and  Georgia,  and  the  Bruns- 
wick and  Western,  which  have  this  port  for  their  outlet.    The  population  of  Bruns- 
wick in  1880  was  less  than  3,000.    It  is  now  8,000. 

A  cha^  showing  the  present  depths  of  w^ter  in  the  channel  is  transmitted  here- 
with. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
First  Lieut. y  Corps  of  Engineers. 

Col.  Q.  A.  GiLLMORE, 

Corps  of  Engineers f  U.  8,  A. 
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COMMEBCIAJL  STATISTICS. 

Arrivali  and  clearances  ofressela,  and  commerce  at  Brunsmckf  Ga,yfrom  January  1, 1878. 

fo  Dec  m&er  31,1886. 

ARBIYED. 


Years. 


1878 
1870 
1880 
1881 
1882 
1883 
1684 
1885 
1886 


Coastwise. 


No. 

110 

Tons. 

82,584 

148 

44,307 

271 

77,656 

279 

100,451 

335 

123, 140 

209 

110, 302 

230 

88,063 

242 

03, 280 

220 

88,244 

Crew. 


850 
1,000 
1,802 
2,230 
2,650 
2,368 
1,893 
1,026 
1,761 


Foreign  ports. 


American  Teasels. 


Total. 


Foreign  vessels. 


No. 


86 
83 
86 
13 

7 
11 
10 
10 

7 


Tons. 

Crew. 

No. 
41 

Tons. 

Crow. 

No. 
193 

Tons. 

10.218 

270 

10,008 

403 

61.810 

8,235 

232 

40 

17,589 

468 

221 

70.221 

11,210 

317 

80 

14.096 

432 

846 

103, 871 

4,174 

08 

63 

80,279 

751 

855 

134.904 

2,005 

57 

63 

26,958 

694 

405 

152,202 

4,814 

107 

87 

40, 765 

970 

897 

155,881 

4.434 

88 

126 

62. 818 

1,435 

875 

155,815 

8,216 

07 

04 

43, 284 

1,037 

346 

139, 780 

3,262 

48 

08 

47,798 

1,164 

334 

139,304 

Crow. 


1,613 
1,790 
2,641 
8,088 
8,416 
8,454 
3.416 
3,032 
2,835 


CLEARED. 


1878 
1879 
•1880 
1881 
1882 
1883 
1884 
1885 
1886 


124 

82,767 

874 

28 

9,231 

236 

40 

21,218 

550 

201 

63,216 

157 

42,345 

1.116 

21 

7,172 

172 

47 

21, 730 

555 

225 

71,247 

270 

78, 913 

2.010 

14 

5^010 

115 

48 

19. 070 

550 

312 

103, 900 

252 

82, 155 

1. 732 

17 

7. 218 

1.56 

87 

42. 650 

1,014 

356 

132, 032 

278 

90,170 

2,080 

19 

7,761 

170 

101 

48.600 

1,130 

898 

152, 630 

257 

01, 030 

1,962 

28 

11,268 

240 

124 

55, 717 

1,369 

411 

158,  021 

176 

62,927 

1,322 

88 

16. 209 

335 

148 

70, 612 

1,633 

362 

149,  748 

196 

71. 345 

1,481 

21 

8,696 

190 

135 

62,437 

1.456 

352 

142,478 

184 

67,020 

1,413 

17 

7.528 

150 

117 

56.280 

1.805 

318 

130, 828 

COMMERCE. 


1,660 
1,843 
2,675 
2,9U2 
3,305 
3, 571 
8,290 
3,127 
2  877 


Years. 


1878 
1870 
1880 
1881 
1882 
1883 
1881 
1885 
1886 


Valne  of 
exporta. 


Value  of 
imports. 


11,372,842 
1,304.401 
1, 702, 570 
2, 230, 000 
2, 700, 000 
8,437,000 
3, 500,  OCO 
8,063.060 
2,628.656 


1400 
8,197 
8,098 
4,377 
2,739 
3,003 
958 
4,008 
3,307 


Total 
collections. 


|«,  500. 97 

5, 644.  33 

17,  r23. 27 

29, 305. 80 

20, 058. 90 

24. 91L  61 

19, 730. 82 

8, 030. 27 

6,834.48 


Comparati 

Ive  statement 

of  receipts  and  shipments  of  naval  stores. 

Receipts  (barrels). 

Siiipments  (barrels). 

Stock  on 
hand. 

• 

Receipts  for 
year. 

Total 

Coastwise 
and    inte- 
rior towns. 

Foreign. 

Stock  on 
band. 

Total. 

• 

s 

• 

3,000 

• 

V 

OQ 
600 

9 

a 

1 

Spirits. 

* 

.9 
39, 495 

i 

•c 

• 

a 

1 

S 

V 

•a 

8,371 

• 

a 

• 

as 

♦J 

'C 

-a 

650 

• 

.9 

• 
OB 

c 

• 

a 
S 

tf2 

1S80.. 

36,495 

8,661 

0.261 

29.330 

7,201 

2.935 

210 

39,475  9,26i 

1881.. 

2,  035 

240 

07, 662 

13.400 

70,297  1.1,7:^0 

37, 020 

8.  621 

18,077 

3.0<>9.15.101 

2,100 

70, 297 13,  730 

1882.. 

15, 101 

2,100 

104, 357 

23, 450;110, 518  25, 650{  46,  785 

11,533 

52, 972:11,82c  19, 791 

2,  200 

119, 548  25,  650 

1883..  19. 701 

2,200 

80,078 

16.105 

99,70918,305 

0.846 

6,183 

74,687112,220 

15.  236 

89.1 

99,76918,305 

1K84..|15.236 

803 

105,622 

23.449 

120,85824.342 

22, 8.50 

2,565 

98.083 

20, 107 

8,016 

1, 6101120. 85>^  24,  342 

1885..  1  8,016 

1,610 

92  058 

20,900 

100, 074  ;22, 610 

20. 107 

8,550 

68,814 

16,160,11,003 

2,785  100,074'22.510 

1886..  11,063 

2,785.130.366 

34.625 

161,32037,410 

80.808 

16,620 

75.094 

20, 629  45, 337 

1,161151,12937,410 

First  Licnt.  O.  M.  Carter, 

Corps  of  Engineers,  U,  S,  J. 


Jacod  E.  Bart, 

Collector. 
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N  14. 

IMPROVEMENT  OF  THE  ENTRANCE  TO  CUMBERLAND  SOUND,  BETWEEN 

GEORGIA  AND  FLORIDA. 

The  entrance  tx)  Gamberland  Sound  is  sitaated  between  Cumberland 
Island,  6a.,  on  the  north,  and  Amelia  Island,  Fla.,  on  the  south.  A  port 
of  entiy  is  located  at  Saint  Mary's,  Ga.,  on  Saint  Mary's  River,  6J  miles 
from  the  inner  end  of  the  entrance,  and  another  port  of  entry  at  Fernan- 
dina,  Fla.,  on  Amelia  Eiver,  3  miles  from  the  same  point. 

Five  appropriations,  aggregating  $367,500,  have  thus  far  been  made 
by  Congress  for  improving  this  entrance. 

PROJECT  OF  IMPROVEMENT. 

The  plan  for  the  improvement  of  the  entrance  to  Cumberland  Sound, 
Georgia  and  Florida,  submitted  with  my  report  of  June  30, 1879,  printed 
as  Appendix  1 8,  Annual  Report  of  the  Chief  of  Engineers  for  1879,  com- 
prises the  construction  of  two  low  jetties  cQmposed  of  riprap  stone,  rest- 
ing upon  a  foundation  mattress  of  logs,  or  logs  and  brush,  starting, 
respectively,  from  the  shores  on  opposite  sides  of,  the  entrance  and  ex- 
tending seawards  across  the  bar  upon  lines  so  directed  that  the  outer 
ends  will  be  parallel  to  each  other,  and  from  3,000  feet  to  3,500  feet 
apart,  or  such  distance  as  may  hereafter  be  deemed  necessary.  The 
available  low- water  depth  has  heretofore  varied  from  11  feet  to  13  feet, 
with  a  mean  rise  and  fall  of  tides  of  about  6  feet.  Two  low  jetties  reach- 
ing entirely  across  the  bar  would  be  expected  to  maintain  a  low-water 
channel  not  less  than  20  to  21  feet  deep.  Greater  depth  may  be  secured 
by  carrying  the  jetties  to  higher  levels. 

The  cost  of  the  work  was  estimated  at  $2,071,023. 

On  account  of  the  small  appropriations  hitherto  made  for  this  im- 
provement, entirely  disproportionate  to  its  magnitude,  and  the  frequent 
and  prolonged  suspension  of  operations  resulting  therefrom,  this  orig- 
inal estimate  of  cost  will  probably  be  considerably  exceeded. 

OPERATIOIi^S  PREVIOUS  TO  JULY  1,  1886. 

North  jetty, — ^This  work  was  commenced  in  June,  1881.    From  its 
shore  end  (or  Cumberland  Island)  the  foundation  course  extends  2,200 
feet  on  a  range  south  63^  degrees  east  crossing  Cumberland  Channel. 
It  then  follows  another  range  bearing  south  80  degrees  east  for  a  length 
of  5,172  feet.    The  present  seaward  end  of  this  course  is  located  in  shal- 
low water,  not  far  from  the  North  Breakers,  north  of  Pelican  Shoal. 
The.  mattresses  are  from  25  to  52  feet  wide,  and  from  19  to  22  inches 
thick.    Where  the  jetty  crosses  the  deeper  portion  of  Cumberland 
Channel  a  second  course  of  mattresses,  from  20  to  25  feet  wide,  was 
placed,  and  the  foundation  courses  for  two  spur-jetties  were  laid  on  the 
south  side  of  the  work. 

South  jetty, — ^The  south  jetty  was  commenced  in  June,  1882.  Its 
starting  point  is  located  on  the  eastern  shore  of  Amelia  Island,  about 
5,700  feet  from  Fort  Clinch.  From  that  point  the  bottom  course  was 
laid  due  east  1^619  feet;  thence  it  followed  a  range  north  68  degrees  32 
minntes  east  to  a  point  6,048  feet  from  the  angle  point.  The  mattresses 
vary  from  40  to  100  feet  in  width,  and  average  18  inches  in  thickness. 
For  about  half  a  mile  from  the  shore  end  the  jetty  runs  through  com- 
paratively shallow  water;  the  rest  of  its  length  passes  through  water 
of  from  17  to  20  feet  depth  at  mean  low  tide. 
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The  following  quantities  of  materials  were  employed  in  the  work 
previous  to  July  1,  1886 : 


Cu.yd9. 

North  Jetty ~  46, 480  15.612 

South  Jetty 74,170  2:),280 


Total 120,650  38,803 


Biprap 
stone. 


The  lengths  of  the  foundation  courses,  measured  along  their  axes, 
were,  on  June  30, 1886 : 

Foet. 

Length  of  foundatioD  coureeofDorth  jetty 7,372 

Length  of  foandation  course  of  south  jetty 7,(567 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUlfE  30,  1887. 

For  continuing  this  improvement  the  sum  of  $112,500  was  appropria- 
ted by  the  act  of  Congress  approved  August  5, 1886. 

The  work  done  during  the  fiscal  year  was  confined  to  the  south  jett3'y 
and  consisted  in  extending  the  foundation  course  seaward  2,396  feet, 
and  in  commencing  a  second  course,  under  a  contract  made  with  Mr, 
Anson  M.  Bangs. 

In  my  last  annual  report  I  briefly  described  the  changes  in  the  posi- 
tion and  direction  of  the  sailing  line  across  the  bar  since  1880,  and  I 
observed  that  in  April,  1886,  that  line  was  only  about  600  feet  north  of 
the  then  seaward  end  of  the  bottom  course  of  the  south  jetty,  or  about 
a  thousand  feet  further  south  than  the  axis  of  the  new  channel  is  pro- 
posed to  be  located.  To  prevent  further  shifting  southward  of  the  sail- 
ing line,  the  first  operations  during  the  past  fiscal  year  consisted  in  ex- 
tending the  foundation  course  of  the  south  jetty,  using  mattresses  of 
100  feet  width  covered  with  12  inches  of  riprap  stone.  This  extension 
was  laid  upon  ranges  or  chords  of  400  feet  length,  corresponding  ap- 
proximately to  the  arc  of  a  circle  of  about  three  miles  radius,  and  tan- 
gential to  the  second  range  previously  followed.  By  this  method  it  is 
intended  to  reach  a  suita.ble  point  for  the  final  seaward  end  of  the  jetty 
on  the  outer  slope  of  the  bar,  and  to  cause  a  favorable  change  in  the 
direction  of  the  sailing  line. 

When  the  work  had  thus  been  extended  nearly  2,400  feet,  the  last- 
named  object  had  been  accomplished  so  far  that  the  ebb  currents  were 
found  to  run  parallel  to  the  axis  of  the  jetty  instead  of  showing  a  ten- 
dency to  approach  it,  and  it  was  deemed  advisable  to  suspend  for  the 
present  the  further  extension  of  the  foundation  and  give  needed  atten- 
tion to  another  part  of  the  jetty. 

I  remarked  in  my  last  report  that  a  strong  ebb  current  set  to  the 
southeast  across  the  jetty,  which  had  settled  somewhat  at  the  angle 
formed  by  the  two  ranges  on  which  the  work  was  laid.  It  was  decided 
to  expend  the  balance  of  the  appropriation  in  raising  the  jetty  in  this 
vicinity  by  laying  a  second  course  of  mattresses,  100  feet  wide,  covered 
with  about  12  inches  of  riprap  stone,  with  a  view  to  diminishing  the 
overpour  of  water  at  ebb  tide.  This  second  course  commences  at  a 
point  2,959.33  feet  from  the  shore  end,  or  about  one-fourth  of  a  mile 
east  of  the  angle  referred  to.  At  the  close  of  the  fiscal  year  it  had  been 
extended  continuously  462.8  feet. 
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The  material  used  in  the  work  during  the  past  fiscal  year  amounted 
to  33,303  square  yards  of  log-andbrush  mattresses,  and  10,336  cubic 
yards  of  riprap  stone. 

On  June  30^  1887,  the  lengths  of  the  two  jetties,  measured  along  their 
axes,  were  as  fallows : 

North  jetty:  ^^t. 

LieD^tii  of  foundation  course ^ 7,372 

Length  of  second  coiu-se '.  1,493 

South  jetty : 

Leng^Q  of  foundation  course 10,063 

Length  of  second  coorso 4G3 

CONDITION   OF  THE  IMPROVEMENT. 

The  north  jetty  is  in  fair  condition;  no  noteworthy  changes  ha^e 
occarred  during  the  year. 

The  mattresses  of  the  south  jetty  are  completely  sanded  over  for  the 
entire  length.  On  the  inner  side  the  slope  of  the  ground  toward  the 
channel  is  very  gentle;  on  the  outer  or  seaward  side  the  slope  is  steeper, 
and  at  some  points  there  are  indications  of  scour,  due  to  the  overpour 
during  ebb-tide.  Strong  ebb  currents  continue  to  set  across  the  jetty 
at  the  deep  pocket  east  of  the  angle  of  range  1-2.  !N^ear  the  seaward 
end  these  currents  now  run  parallel  to  the  work,  as  stated  above,  and  the 
sailing  line  has  shifted  several  hundred  feet  northward  of  the  position 
it  occupied  a  year  ago. 

The  least  available  low- water  depth  on  the  present  sailing  range  is 
14.1  feet.  Vessels  of  20-feet  draught  have  crossed  the  bar  during  the 
past  year,  while  formerly  19  feet  was  the  maximum. 

Generally,  it  may  be  said  that  no  material  changes  have  taken  place 
since  my  last  report,  and  it  may  be  added  that  none  more  favorable 
could  be*expected,  considering  the  comparatively  small  amount  of  funds 
that  were  available  for  operations.    Such  improvements  on  the  bar  as 
were  produced  by  work  previously  done  have  been  maintained.    No 
decided  progress  in  the  formation  of  the  new  bar  channel  can  be  made 
until  both  jetties  are  raised  to  greater  heights  and  extended  across  the 
bar,  confining  the  future  channel  between  them.     At  present  the  sea- 
ward end  of  the  foundation  course  of  the  south  jetty  is  over  2  miles  in 
advance  of  that  of  the  north  jetty,  but  it  is  still  at  a  distance  of  about 
half  a  mile  from  the  point  on  the  outer  slope  of  the  bar  which  it  is  in- 
tended to  reach. 

It  is  now  seven  years  since  the  first  appropriation  was  made  for  this 
improvement.  During  that  period  operations  have  been  carried  on  for 
thirtj-three  months,  and  have  been  suspended  for  want  of  funds  fifty- 
one  months.  No  serious  damage  has  yet  occurred  to  either  jetty,  for 
the  reason,  probably,  that  work  has  been  confined  to  the  foundations. 
But  as  their  heights  approach  the  low- water  level  where  they  will  be 
exposed  to  the  destructive  action  of  waves  and  currents,  serious  injury, 
and  corresponding  expense  for  repairs,  may  reasonably  be  anticipated, 
if  more  regular  and  adequate  appropriations  are  not  made  by  which 
the  work  can  be  carried  on  continuously  to  completion.  Only  about  18 
l)er  cent.,  equal  to  2^  per  cent  per  annum^  of  the  original  estimated  cost 
of  the  work  has  thus  far  been  provided.  At  this  rate,  allowing  for  de- 
terioration while  operations  are  suspended,  an  approximate  estimate 
would  indicate  fifty  years  as  the  time  requited  for  completing  the  im- 
provement. In  view  of  these  facts,  I  can  only  urge  again  the  propriety 
of  more  liberal  appropriations  for  this  work,  if  it  is  desired  that  the 


i 
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commercial  advantages  which  it  is  designed  to  secure  shall  be  realized 
within  a  reasonable  period  of  time. 

COMMERCE  AND  NAYiaATION. 

The  following  tables,  giving  commercial  statistics  for  the  year  1S8I, 
when  work  on  the  jetties  was  commenced,  and  1886,  are  taken  from  the 
official  statements  courteously  furnished  by  the  collectors  of  customs  at 
the  ports  of  Fernandina,  Fla.,  and  Saint  Mary's,  Ga.: 

Arrivals  and  clearances  of  vessels  at  Fernandinaf  Fla. 


Arrived. 

Cleared. 

1881. 

1886. 

1881. 

1866. 

CoMtwiso. 

No. 
227 

17 
24 

Ton*. 
171,548 

11.865 
11.50*2 

No. 
20.". 

7 
15 

Ton*. 
147,418 

2,113 
5,187 

No. 
204 

41 
81 

ToTia. 
138. 598 

22,007 
15,835 

No. 
214 

27 
26 

Ton». 
153,082 

0,073 
9,817 

Foreign  porta : 

American  vessels 

Foreicn  vessels 

Total 

268 

105, 005 

2J7 

154,717 

276 

173, 940 

267 

171,  P81 

Arrivals  and 

clearances  of  veRsels  at  Saint  Martfa,  Ga. 

• 

Arrived. 

• 
188& 

Cleared. 

1881. 

188L 

1886. 

Coastwise 

No. 
22 

6 

25 

Tout. 
7,451 

2,  491 
11, 292 

.Vo. 
20 

1 

Tont. 
7,882 

3-21 

No. 
22 

7 
£0 

Ton». 
7,541 

3,362 
12,403 

No. 

20 

5 
6 

Tons. 
7,882 

Foreifrn : 

A  nierican  vessels 

2,312 

Foreifin  vessels 

6  j        2,085 

1.640 

Total 

63  1       21.324 

27 

10,288 

58 

23,366 

30 

11.840 

'    . 

The  total  value  of  the  commerce  of  Fernandina  is  stated  to  have 
been  in  1881,  $3,104,831 ;  in  1885,  $3,855,991.  I  have  received  no  cor- 
responding statement  for  the  year  1886,  but  it  appears  that  among  the 
staple  articles  of  commerce,  30,469,000  feet  of  lumber  and  8,609  bales 
of  cotton  were  shipped  during  the  year. 

The  statistics  of  the  port  of  Saint  Mary's  are  very  meager.  It  is 
stated  that  recently  the  coastwise  shipment  of  staples  has  amounted  to 
150,000  bushels  of  rice,  25,000  barrels  of  rosin,  and  5,000  barrels  of 
spirits  of  turpentine. 

I  have  been  unable  to  obtain  reliable  information  relating  to  the  rates 
of  freight  and  insurance,  or  the  rates  of  competing  routes  of  transpor- 
tation, for  these  ports.  If,  however,  any  favorable  changes  have  oc- 
curred since  1881,  they  can  not  properly  be  attributed  to  the  influence 
of  the  slight  improvement  in  the  channel  thus  far  accomplished. 

Fernandina,  the  more  important  of  the  two  ports  of  entry  at  Cum- 
berland Sound,  is  by  nature  the  most  favored  harbor  on  the  Atlantic 
coast  of  Florida.  Inside  the  bar  the  anchorage  is  capacious,  deep,  and 
well  sheltered  from  storms.  The  wharves  of  Fernandina  are  about  6 
miles  from  the  sea-bar ;  those  of  Saint  Mary's,  about  10  miles  distant, 
are  reached  through  the  Saint  Mary's  Ei ver.  About  20  miles  above  the 
town  of  Saint  Mary's  the  water  is  fresh  and  deep,  well  adapted  as  a  place 
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of  rendezvous  for  iron-clads  and  other  ironhulled  vessels,  where  they 
will  be  free  from  barnacles  and  the  corroding  action  of  salt-water. 

The  establishment  of  an  improved  channel  across  the  bar,  as  contem- 
plated by  the  existing  project,  woold  andoabtedly  soon  raise  Fernan- 
dina  to  a  high  rank  as  a  shipping  port  and  as  a  harbor  of  refage,  and 
would  permit  the  realization  of  a  long  contemplated  project  for  a  direct 
line  of  steamers  between  Femandina  and  Liverpool.    At  present  the 
Flcdida  Railway  and  Navigation  Company's  system  extends  over  a  large 
portion  of  northern  Florida,  with  its  eastern  terminus  at  Fernandina ; 
and  semi- weekly  steamers  ply  between  that  place  and  northern  porta    A 
few  years  ago  a  railroad  enterprise  was  suggested  with  a  view  to  con- 
necting the  Atlantic  and  Pacific  oceans,  with  Femandina  as  its  eastern 
terminus,  and  a  Mexican  harbor  on  the  Gulf  of  California  at  the  west- 
em  end.    This  line,  when  completed,  would  probably  be  the  shortest 
transcontinental  route  between  the  Atlantic  and  Pacific  coasts.    It 
would  furnish  access  to  and  aid  the  development  of  the  extensive  min- 
ersd  deposits  and  mines  on  its  western  division,  while  the  eastern,  with 
its  lateral  connections,  would  afford  transportation  to  the  Atlantic  coast 
for  the  products  of  the  coal  and  iron  regions  of  Georgia  and  Alabama, 
of  the  pine  forests  of  these  and  other  Sou  them  and  Southwestern  States, 
and  of  the  cotton  districts  generally.    But  the  value  of  such  a  route 
to  the  commerce  and  navigation  of  the  country,  and  of  the  ports  at  the 
entrance  to  Cumberland  Sound  in  particular,  will  not  bo  fully  developed 
until  the  improvement  of  that  entrance  shall  have  been  completed. 

This  work  is  located  in  two  collection  districts,  the  North  Jett^  being  in  the  dis- 
trict of  Saint  Mary's,  Ga.,  and  the  South  Jetty  in  that  of  Fernandina,  Fla. 

Femandina  ia  the  nearest  port  o^ entry.  Import  duties  collected  during  the  year 
1886,  $1,808. 

The  following  appropriations  have  been  made  for  this  improvement : 

Byactof  Congress  approved  June  14, 1880 $30,000 

'    By  act  of  Congress  approved  March  3, 1881 100,000 

By  set  of  Congress  passed  August  2, 1882 '. 50,000 

By  act  of  Congress  approved  July  5, 1884 75,000 

By  act  of  Congress  approved  August  5, 1886 112,500 

Total 367,500 

The  expenditures  to  June  30,  1887,  aggregated  $306,782.64. 

The  following  papers  and  drawing  accompany  this  report : 

(1)  Chart  showing  improvement  of  Cumberland  Sound,  Georgia  and  Florida,  to 
Jone  30, 1887. 

(2)  Beport  of  First  Lieut.  O.  M.  Carter,  Corps  of  Engineers. 

(3)  Commercial  statistics  furnished  by  the  collector  of  the  port  of  Femandina,  Fla. 

(4)  Commercial  statistics  furnished  by  the  coUectorof  the  port  of  Saint  Mary's,  Ga. 

Money  statement 

July  1, 1886,  amount  available $764.64 

Amount  appropriated  by  act  approved  August  5, 1886 112, 500. 00 

113,264.64 
July  1,  1887,  amount  ez]>ended  during  fiscal  year,  exclusive  of 

liabiliUes  outstanding  July  1, 1886 $29,650.16 

July  1, 1887,  outstanding  liabilities 22,897.12 

52,547.28 

July  1, 1887,  amount  available 60,717.36 

(Amount  (estimated)  required  for  completion  ot  existing  project 1,703,523.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
188& 600.000.00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  proposals  for  construction  of  jetties  at  Cumberland  Sonnd^Georgia  and 

opened  September  :W,  188(». 


Na 


1 
2 
3 
4 
5 


Xamofl  of  bidders. 


P.  Saoford  Rosa... 
lUtteDbouse  Moore 
Anson  M.  Bangs  .. 

Lara  &.  Ross  : 

E.  n.  Gaynor 


Mattresses, 

per  sqaare 

yard. 


$0.58 
.48 
.47 
.54 
.49 


Contract  awarded  to  Auson  M.  Bangs  at  tbe  price  statoil. 


Stone 

per  cnbio 

yard. 


$'2.00 
3.00 
2.89 
8.04 
3.00 


cost* 


r.epokt  op  lieutenant  o.  m.  carter,  corps  of  engineers. 

United  States  Engineer  Office, 
Savannah,  Ga,,  July  11,  If 

Colonel  :  I  have  tbe  honor  to  submit  tbe  following  report  of  operations  fc 
proving  Cnroberland  Sound,  Georgia  and  Florida,  during  tbe  fiscal  year  ei 
June  30, 1887. 

Operations  were  begun  on  January  ^,  1887,  under  contract  witb  Mr.  Am 
Bangs,  of  Fayetteville,  N.  Y.,  and  have  been  confined  to  the  South  Jetty,  whi4 
boen  extendi  and  raised  witb  log  and  brush  mattresses  loaded  with  riprap  st4 

Tbe  foundation  course  was  extended  from  a  point  7,667  feet  from  tbe  snore  ei 
point  10,062.48  feet  distant ;  an  advance  of  2,395.48  feet. 

Tbe  mattresses  used  in  this  extension  were  100  feet  in  width  and  were  loaded^ 
12  inches  of  riprap  stone. 

The  foundation-course  of  the  Jetty  having  be^  extended  far  enough  seawi 
prevent  a  further  shifting  of  the  bar  channel  to  the  southward,  operations  there 
suspended  and  work  upon  tbe  second  course  was  begun  in  the  deep-water 
near  tbe  angle  at  a  point  2,9.59.33  feet  from  the  shore  end,  and  extended  to  a 
3,422.13  feet  distant :  an  advance  of  462.8  feet  during  the  year. 

Tbe  original  founaation-course  near  tbe  angle  being  t(M>  narrow,  mattresses c 
feet  in  width  were  used  upon  tbe  second  course.    They  were  at  first  loaded  wif 
inches  of  riprap  stone,  but  tfiis  proving  insufficient  it  was  increased  to  12  ii 
An  examination  of  tbe  South  Jetty  shows  a  well-defined  mound  rising  to  from 
feet  above  tbe  general  level  of  the  bottom.    Tbe  mattresses  have  completely 
over  throughout  tbe  entire  length  of  tbe  Jetty.     On  tbe  channel  side  of  the  Jetl 
bottom  slope  is  gradual — about  1  foot  in  50.    On  tbe  sea  side  it  is  more  abrupt 
indications  are  found  of  a  small  trench  along  the  Jetty  which  has  been  scoure<' 
by  tbe  overpour  of  the  ebb  tide. 

Tbe  North  Jetty  has  not  changed  during  tbe  year.    Tbe  high  and  low  water 
near  tbe  South  Jetty  have  moved  seaward  since  tbe  survey  of  1885  an  average  dii 
of  about  200  feet  each.    A  strong  ebb  current  still  sets  to  the  southeast  aoroc 
South  Jetty,  near  the  angle.    At  the  seaward  end  of  the  Jetty  the  ebb  curreni 
now  parallel  to  the  axis  of  the  work.    Measured  along  tbe  outer  crest  of  tbe  bi 
sailing  range  has  shifted  about  850  feet  to  the  northward  since  my  last  report, 
least  low  water  depth  on  the  present  sailing  ran^e  is  14.1  feet,  although  thei 
lumps  near  tbe  channel  over  which  tbe  depth  is  from  1  to  2  feet  less.    V< 
of  20  feet  draught  have  ci'ossed  tbe  bar  during  tbe  past  year,  tbe  greatest  dri 
previous  to  this  time  being  19  feet. 

From  tbe  tables  of  statistics  compiled  by  tbe  collector  of  customs  at  Fernan< 
appended  hereto  it  will  be  seen  that  tbe  total  amount  of  the  commerce  of  Femi 
fur  tbe  year  1886  was  over  four  and  a  half  million  dollars  since  tbe  work  of  im^ 
nient  at  that  locality  was  begun  in  1881,  and  an  increase  of  more  than  three-qui 
of  a  million  dollars  over  that  of  tbe  previous  year. 

The  tonnage  and  number  of  vessels  entered  and  cleared  have  decreased  durin( 
past  six  years..    As  tbe  appropriations  have  been  irregular  and  entirely  inadc 
the  works  of  improvement  have  only  been  begun,  and  no  changes  in  rates  of  i 
and  insnrance^  nor  in  the  rat«s  of  competing  routes  of  transportation,  can  be  ai 
uted  to  their  influence.    Fernandina  is  the  eastern  terminus  of  the  F.  R.  ds  N. 
pany's  system,  and  two  lines  of  steamers  ply  between  that  and  Northern  ports. 

A  chart  showing  the  condition  of  tbe  improvement  is  transmitted  herewith. 
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The  following  table  shows  the  work  done  on  the  south  jetty  duiing  the  year: 

JETTY  WORK. 
[Locality,  South  Jetty.] 


Date. 


Matd. 


f irat  course : 

January,  1887. 

Febmary,  1887 

March,  1887... 

April,  1887.... 

May,.  1887 

Jane,  1887 

Second  ooarae : 

Jnne,  1887  .... 

Total 

PreTioaaly  laid  . . . 

Grand  total. 


8q.  yds. 

336. 8l> 
5.411.14 

6,a2a7p 

6,  719.  S6 
4, 152. 94 
5,294.45 

5.358.94 


33, 302. 85 
74,170.00 


107,472.85 


Stone. 


Advance  in  feet. 


First 
course. 


Second 
course. 


Cu.  yd». 

60.23 
1,760.69 
1.72i.ll 
1,  803. 15 
1,  523.  38 
1. 026. 59 

1,537.71 


10,335.86 
23, 280. 00 


33, 615. 86 


22.62 
463. 42 
522.  80 
576.84 
3.')7. 30 
452. 50 


2,395.48 
7,667.00 


462.8 


492.8 


10,062.48 


462. 8 


Mr.  A.  8.  Cooper,  who  has  been  the  resident  engineer  during  the  year,  has  rendered 
most  faithfal  and  valuable  service. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
CuK  Q.  A.  GiLJJtfORB,  Fint  Lieutenant  Corps  of  Engineers. 

Corps  of  Engineers,  U.S.  J. 

COMMERCIAL  STATISTICS. 

Jrriralsaud  clearances  ofressels^  and  commerce  at  Fernaudina,  Fla.,  from  January  1, 1875, 

to  Decembir  31,  1H8:>. 

ARRIVED. 


Ywir. 


<  No. 

I 


1875 
1876 
1877 
1878 
1879 
1890 
IbSl 
1882 
1883 
1881 
1885 
lfi88 


Coastwise. 


212 
210 
ISO 
183 
205 
270 
273 
239 
183 
176 
169 

ao5 


Foreign  ports. 


American  vessels. 


Tons.    !  Crew.  No. 


I 
Tons.  iCrew.  No 


Foreign  vessels. 


Total. 


117,363 
141,354 
100,581 
120,845 
133,620 
146,722 
171.548 
149.383 
96,937 
105, 06 1 
111,608 
147,418 


4,102 
4,749 
3,843 
3,900 
4,138 
4,470 
4,186 
3,279 
2,453 
2,864 
3,131 
4,014 


47 

25 

31 

17 

28 

34 

17 

16 

6 

3 

7 

7 


10, 379 

4,893 

8.768 

3,985 

10,634 

22,890 

11,899 

9,056 

1,769 

865 

999 

2,112 


359 

179 

217* 

101 

2.V2 

598 

314 

242 

43 

21 

47 

53 


12 
28 
40 
22 
10 
22 
24 
15 
14 
10 
22 
15 


Tons.   Crew 


7,437 
9,232 

12,647 
8. 294 
5,6:^9 
9,463 

11,593 
6,639 
5,229 
4.029 
9,785 
5,187 


135 
d49 
404 
215 
126 
240 
271 
)51 
137 
88 
210 
146 


No. 


271 
263 
221 
222 
243 
326 
278 
270 
203 
189 
198 
227 


Tons.    Crew. 

I 


135, 179 
155,470 
121, 896 
133.124 
149, 203 
188,581 
195, 040 
162, 078 
103,935 
109,955 
122,482 
164,717 


CLEARED. 


4,0P6 
5,177 
3,964 
4,216 
4, 216 
5,308 
4,771 
8,672 
2,633 
2.973 
3,388 
4,213 


1875. 
1676. 
1877. 
1878 
187» 
1880 
1(«I 

I8IR 
I8rt4 


229 
244 
165 
195 
175 
244 
204 
217 
153 
178 
185 
214 


121, 028 
161.  l.H 
106,015 
124, 883 
129,654 
155.659 
138. 508 
136,666 
85.815 
104.462 
112, 936 
153,092 


4,303 
5.058 
3,590 
4,086 
4  079 
4  505 
.1, 730 
3.166 
2, 24.'» 
2.688 
2,970 
4,208 


31 
21 
24 
19 
31 
31 
41 
30 
32 
27 
33 
27 


8,230 

6,040 

6.340 

4.911 

11,007 

14,207 

22,007 

15, 497 

8. 925 

8.831 

10, 251 

9,or2 


228 
147 
166 
123 
258 
327 
500 
370 
210 
176 
249 
200 


15 
26 
42 
20 
12 
24 
31 
31 
24 
l.'i 
21 
20 


6,343 

9, 002 

13.  741 

9,080 

8,016 

10,  202 

15,335 

14, 062 

9, 413 

6.488 

0. 303 

9,817 


212 
269 
412 

2:^6 

161 
240 
3.M 
321 
231 
]r>8 
221 
299 


275 
291 
231 
240 
218 
299 
276 
287 
209 
210 
230 
267 


134.  Q10 
166,106 
120, 696 
138,874 
148,737 
180,968 
175, 940 
167, 125 
94, 153 
119,  781 
132,680 
171,081 


4,743 
5,474 
4,168 
4,445 
4.501 
5. 072 
4,587 
3,  8:>7 
2, 68tS 
3,022 
3,440 
4,707 
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ArrivaU  and  olearanoei  ofteueUf  and  comfMree  at  Femamdina,  Fla.,  etc, — Continued. 

COMMERCE. 


Year. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1893 
1884 
1885 
1886 


Yalae  of  exports. 


Foreign. 


$209,791 
226,076 
310, 225 
248,000 
275,470 
257, 780 
292,100 
292.400 
248,600 
173,600 
214, 726 
191, 505 


CoMtwiae. 


$1,109,979 

1, 170, 240 

676,855 

760,607 

4)21,368 

667,092 

1, 064.^94 

1,342,421 

2, 573, 010 

1,164,462 

2,134,541 

2,843,000 


Talne  of  imports. 


Foreign. 


$14,304 
46.479 
19.804 

8,142 
11.038 

8,676 
11, 791 
45.792 
11,229 

1,874 

4,189 
690 


Coastwise. 


$755,718 
1,131,033 
1, 146, 363 
872,234 
1. 360. 432 
1,365,857 
1, 736, 546 
1, 636, 588 
2, 262, 765 
1, 738, 620 
1,502.6U 
1,625,000 


Total  com- 
merce* 


$2, 089. 792 
2, 573, 827 
2, 152. 747 

1,  9(<8, 083 

2,  ^t^,  3(18 
2. 294. 405 
8, 104, 831 

3,  217, 201 
6,096,594 
8. 078, 656 
3,855,991 
4, 660, 189 


Daties  col- 
lected. 


$1,817.84 
2, 181. 40 
2, 876. 00 
2. 080. 00 
.S,  424. 00 
7,  8.i8.  OO 
8,183.10 

36,500.00 

5,566.00 

1,331.00 

1,451.28 

808.00 


W.  A.  Mahoxet, 

Collector. 

ArrivaU  and  clearances  of  vessels,  and  commaroey  at  Saint  Marifs^  Ga.,from  January  \ 

1^9,  to  December  31,  1886. 

AKKTVED. 


Years. 


1879 
1880 
1881 
1882 
188.3 
1884 
1885 
1886 


Coastwise. 


No. 
63 

Tons. 

16,773 

30 

8,982 

22 

7,541 

28 

10,604 

26 

9,596 

32 

11,294 

40 

13,042 

20 

7,882 

Crew. 


378 
202 
156 
196 
182 
224 
280 
140 


Foreign  ports. 


Ameriom  Tessels. 


Na 


6 
2 
6 
1 
3 
1 
1 
1 


Tons. 


2,303 
694 

2,491 
371 

1,207 
539 
896 
821 


Crew. 


54 

17 

54 

7 

24 

9 

8 

7 


Foreign  vessels. 


No. 


14 

16 

25 

15 

6 

6 

6 

6 


Tons. 


6,155 
6,409 
11,292 
6,723 
2,112 
2,334 
2,028 
2.085 


Crew. 


143 
185 
290 
146 

*^ 
67 
52 
66 


No. 


73 
48 
63 
44 
85 
39 
46 
27 


Total. 


Tons. 


24,231 
10,085 
21,324 
16,508 
12,915 
14,065 
15.466 
10,288 


Cpow. 


475 
404 
5O0 
347 
250 
290 
340 
2Ud 


CLEARED. 


1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 


53 

16,773 

878 

10 

8,577 

83 

14 

6.155 

143 

77 

25.505 

80 

8,982 

202 

3 

1,150 

27 

12 

4,979 

132 

45 

15,  111 

22 

7,641 

156 

7 

3,362 

68 

29 

12,463 

323 

58 

23,336 

28 

10,604 

190 

4 

1,567 

82 

18 

6,791 

175 

60 

18,862 

26 

9.696 

182 

3 

1,207 

24 

6 

2,112 

46 

35 

12,915 

82 

11,294 

224 

2 

1.097 

19 

6 

2,234 

67 

40 

14.625 

40 

13,042 

280 

3 

1,195 

25 

4 

1,595 

42 

47 

15,732 

20 

7,882 

140 

6 

2,312 

40 

6 

1,646 

45 

80 

11,840 

604 
361 
647 
403 
252 
300 
347 
210 


COMMERCE. 


Years. 


YiJne  of 
exports. 


1879 
1880 
1881 
1882 


$82,491 
70,411 

140,333 
47, 216 


Yalae  of 
exports. 


$26,002 
22,617 
27,127 
36,520 


E.  A.  McWhorter, 

Collector, 
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N  15. 

IMPROVEMENT  OF  THE  INSIDE  PASSAGE  BETWEEN  FERNANDINA  AND 

ST.  JOHN'S  RIVER,  FLORIDA. 

Appropriations  for  the  improvement  of  this  route,  aggregating 
$78,000,  were  made  at  varions  times  between  the  years  1828  and  1838. 
A  farther  appropriation  of  $10,000  was  made  in  1874,  and  two  others,  of 
$7,000  each,  by  the  acts  approved  March  3,  1879,  and  Jane  14, 1880, 
respectively. 

Only  $2,565.55  of  the  amoant  last  appropriated  had  been  expended 
when  the  work  was  stopped. 

As  suggested  in  previous  reports,  the  recently  completed  direct  line 
of  railway  between  Fernandina  and  Jacksonville  and  the  improvement 
of  the  bar  at  the  month  of  St  John's  Biver  afford  passengers  and  freight 
a  choice  between  transit  by  rail  and  transit  by  sea  and  river  by  coast- 
ing steamers,  and  the  necessity  for  continuing  the  improvement  of  this 
inside  passage  is  therefore  not  urgent  at  the  present  time;  still  the 
inside  passage  between  Savannah  and  Jacksonville,  which  actually 
continues  far  into  the  interior  of  Florida  by  means  of  the  St.  John's 
Biver,  may  be  considered  a  valuable  water  route  for  many  purposes. 
Its  importance  in  the  case  of  the  United  States  becoming  involved  in 
war  with  a  maritime,  power  has  been  pointed  out  in  former  reports. 
Its  improvement,  when  undertaken,  should  be  on  a  liberal  scale. 

The  following  appropriations  have  been  made  for  this  work  since 
1874: 

By  ttct  of  Con^i^ress  approved  Jane  23,  1874 $10, 000 

By  act  of  Congreas  approved  March  3, 1879 7,000 

By  act  of  Congreas  approved  Jane  14,  1880 7,000 

Total 1 24,000 

The  total  expenditures  since  1874,  including  the  cost  of  survey,  were  $19,565.55. 

The  inland  route  is  partlv  in  the  collection  district  of  Fenandina  and  partly  in 
that  of  Saint  John's,  of  which  Fernandina  and  Jacksonville  are  the  respective  ports 
of  entry. 

Money  statement 

July  1,1886,  amount  available , $4,434.45 

Jnly  1, 1887,  amount  available 4,434.45 


N  16. 

PRELIMINARY   EXAMINATION   FROM   DOBOY   ISLAND   TO   DOBOY   BAR, 

GEORGIA. 

United  States  Engineer  Office, 

New  Yorkj  December  11, 1886. 

OsRSBAL :  By  Department  letter  dated  September  27, 1886, 1  was 
informed  that  the  river  and  harbor  act  of  Aagost  5, 1886,  provides  that 
a  preliminary  examination  should  be  made  '^  from  Doboy  Island  to  Do- 
boy  Bar,  Georgia,"  and  that  this  work  had  been  assigned  to  my  charge. 
I  was  further  instructed  to  report,  after  completing  the  examination, 
whether  the  locality  named  is  considered  worthy  of  improvement,  with 
a  view  of  having  it  surveyed. 

The  examination  here  ordered  was  made  under  my  direction  during 
last  month)  and  I  have  the  honor  to  submit  the  following  brief  r^K>rt : 


1 
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Doboy  Island  is  sitaated  at  the  month  of  Darien  River,  the  north- 
erly main  branch  of  Altamaha  Biver,  abont  12  miles  below  the  town  of 
Darien.  The  village  of  Doboy  is  located  npon  the  western  shore  of  the 
island ;  vessels  from  the  port  of  Darien  complete  their  cargoes  here. 
Doboy  Island  is  separated  from  Doboy  Spnnd  by  Commodore  Island. 

The  channel  of  entrance  across  Doboy  Bar  is  snbstantially  a  Bouth- 
easterly  prolongation  of  the  axis  Doboy  Sonnd.  I  have  already  stated 
in  my  last  annual  report  of  operations  for  improving  Altamaha  Biver, 
Georgia,  that  shoaling  has  taken  place  on  the  bar  since  1875,  the 
draught  of  vessels  that  could  cross  it  being  reported  to  have  diminished 
from  22  feet  in  that  year  to  from  18  to  18^  feet  in  188.1. 

By  comparing  the  latest  Coast  Survey  Chart  (1886)  of  Doboy  Bar 
with  the  results  of  the  recent  examination^  the  principal  changes  noted 
are  as  follows : 

Formerly  the  channel  crossed  the  bar  proper  in  two  branches ;  the 
north  branch  running  nearl^^^  due  east^  had  a  minimum  low- water  depth 
of  8  feet ;  the  south  branch,  running  in  a  more  southerly  direction,  had 
practicable  low- water  depths  of  14  feet.  The  mean  rise  and  fall  of  the 
tide  on  the  bar  is  7.2  feet. 

The  observations  taken  in  November,  188G,  show  that  the  north 
channel  has  generally  maintained  its  direction,  but  has  deepened  about 
2^  feet,  and  the  distance  between  its  inner  and  outer  14  foot  low-wat«r 
curves  has  diminished  about  1,850  feet.  The  outer  portion  of  the  south 
channel  has  moved  about  1,000  fleet  south  of  its  former  position ;  its  inner 
portion  has  not  changed,  but  the  present  minimum  low-water  depth  is 
only  11.1  feet ;  a  reduction  of  3  feet  since  1868. 

The  "  North  Breakers"  Shoal  has  moved  to  the  south  and  west,  across 
the  old  south  or  main  channel  of  entrance ;  at  places  of  15  to  10  feet 
depth  some  eighteen  years  ago  there  are  now  found  only  8  or  9  feet. 
A  new  channel  seems  to  be  forming,  however,  to  the  north  of  and  about 
2,000  feet  from  it;  the  14-foot  curve  haa  pushed  here  about  3,000  feet 
seawards,  and  the  distance  between  the  easterly  end  of  this  pocket  and 
the  outer  14-foot  curve  is  at  present  only  1,400  feet. 

Lieutenant  Carter  states  that  for  vessels  engaged  in  the  coasting 
trade,  whose  average  draught  is  al>out  15  feet,  the  present  depth  of  wa- 
ter on  the  bar  is  sufficient,  but  in  carrying  lumber  and  timber  it  is  often 
desirable  to  load  to  18  or  20  feet,  or  even  to  great^er  depths.  The  bar 
in  its  present  condition  will  not  aftbrd  such  draughts. 

The  town  of  Darien  has  abont  2,000  inhabitants.  It  is  an  important 
shix)ping  port,  especially  for  the  lumber  coming  down  the  Altamaha 
liiver.  Shipping  merchants  have  repeatedly  complained  of  the  want 
of  sufficient  depth  on  Doboy  Bar,  preventing  vessels  of  deep  draught 
to  take  full  cargoes  at  Doboy,  compelling  them  to  load  at  increased  cost 
at  Sapelo,  Saint  Simon's,  and  Brunswick,  thus  putting  them  at  a  dis- 
advantage in  their  .competition  with  other  ports  in  the  neighborhood. 
Statistics  of  the  commerce  of  Darien  were  given  in  my  reiwrt  of  a  sur- 
vey of  Darien  Harbor,  dated  January  30, 1885,  printed  as  Appendix  N 
10,  Annual  Report  of  the  Chief  of  Engineers  for  1885,  and  in  House 
Ex.  Doc.  No.  260,  Forty-eighth  Congress,  second  session,  also  in  my  an- 
nual report  of  the  improvement  of  Altamaha  liiver,  Georgia,  for  the 
fiscal  year  ending  June  30,  188G,  while  others  are  given  in  letters  and 
statements  inclosed  in  Lieutenant  Carter  s  report  of  the  recent  exam- 
ination. 

T  am  not  prepared,  however,  to  recommeiul  that  a  survey  of  Doboy 
Bar  be  made  with  a  view  of  designing  a  project  for  its  permanent  Un- 
provement.    Suitable  works  for  that  i)nrpose  would  undoubtedly  In*' 


APPENDIX   N — REPORT   OF   COLONEL   OILLMORE.         1201 

qaite  expensive^  Bod  their  cost  would  not,  in  my  opinion,  be  justified 
by  the  ])resent  magnitude  of  the  interests  to  be  subserved  thereby. 

By  the  river  and  harbor  act  of  August  5,  1886,  an  appropriation  of 
|20,b00  was  made  "  for  improving  Altamaha  Eiver,  Georgia^  half  of 
which  to  be  used  on  Doboy  Bar,  or  so  much  thereof  as  may  be  neces- 
sary.'' I  coincide  with  the  suggestion  made  by  Lieutenant  Carter,  that 
a  small  amount  of  the  appropriation  be  expended  in  hydraulic  excava- 
tion or  propeller  sluicing,  so  as  to  create  a  greater  depth  of  water  on 
the  bar,  improving  the  new  channel  which  seems  to  be  in  process  of 
formation,  as  stated  above. 

I  recommend,  therefore,  that  so  much  of  the  sum  of  $10,000,  allotted 
ijpr  Doboy  Bar,  as  may  be  deemed  necessary,  may  be  expended  for  JtS 
iiD))rovement  by  methods  here  indicated. 

The  report  of  First  Lieut.  O.  M.  Carter,  Corps  of  Engineers,  with  let-" 
ters  addressed  to  him,  and  a  chart  of  the  examination  of  Doboy  Bar, 
are  transmitted  herewith. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GiLLMOBE, 

Colonel  of  JEngineerSj 

Brig.  Gen.  J.  O.  Duane,  -^^^-  ^^J'  ^^^y  ^'  ^-  -*• 

Chief  of  Engineers^  U.  8.  A. 


bbpoht  of  lieutenant  o.  m.  carter,  corps  of  engineers. 

United  States  Engineer  Office, 

Savannah,  6a,,  December  6,  1886. 

Colonel  :  In  compliance  with  your  instractions  of  the  8th  ultimo,  I  have  the  honor 
tombmit  the  foUowmg  report  of  a  preliminary  examination  from  **  Doboy  Island  ^o 
Doboy  Bar." 

Doboy  Island  is  situated  upon  the  coast  of  Georgia,  about  50  miles  by  the  coast  line 
Mmtb  of  the  Savannah  River.  It  lies  at  the  mouth  of  Darien  Kiver,  about  12  miles 
n>«tiared  along  the  channeli  below  the  village  of  Darien,  and  is  separated  by  Com> 
modore  Island  m>m  Doboy  Sound. 

Darien  Biver  is  the  northerly  main  branch  of  the  delta  portion  of  the  Altamaha. 
TbroQgh  it  pusses  the  greater  }>ortion  of  the  Altamaha  River  commerce.  Upon  the 
vestern  shore  of  Doboy  Island  is  situated  the  village  of  Doboy,  where  vessels  shipping 
from  the  port  of  Darien  receive  their  deep-draught  loads.  From  Doboy  to  the  sea  the 
opiy  obstrnction  to  navigation  is  Doboy  Bar. 

Tbe  only  known  survey  of  this  bar  is  that  made  by  the  United  States  Coast  Survey 
in  l>i6S,  from  which  the  shore-lines  and  soundings  in  black  on  the  chart,  forwarded 
herewith,  are  taken.  At  that  time  the  bar,  the  general  direction  of  which  has  not 
since  changed,  extended  £S£.  from  the  southern  end  of  Sapelo  Islimd  for  a  dis- 
taoce  of  abont  3^  miles,  then  in  a  southerly  direction  about  parallel  to  the  coast  line 
for  nearly  3  milee,  connecting  with  the  shoals  which  extended  £S£.  from  the  north- 
ern end  of  Wolf  Island,  ^rom  the  mouth  of  Doboy  Sound,  between  Sapelo  and 
Wolf  tslauds,  where  low-water  depths  of  from  4  to  6  fathoms  were  found,  the  channel 
extended  ESE.  between  the  sand  spits  forming  the  shore-arms  of  the  bar,  for  a  dis- 
tance of  abont  2i  miles,  then  divided  and  crossed  the  bar  in  two  branches ;  the  north- 
ern one  having  a  direction  abont  E.  by  N.  with  minimum  low-water  depths  of  8  feet, 
and  the  sonthem  one  extending  SE.  i  S.  about  If  miles,  and  then  £.  by  S.  to  sea, 
with  minimnm  low- water  depths  of  14  feet.  The  mean  rise  and  fall  of  tide  being  7.2 
f<^t,  veasels  drawing  20  feet  were  able  to  cross  the  bar  in  calm  weather  at  mean  high 
vater,  and  it  is  claimed  that  on  high  water  of  spring  tides  vessels  of  22  feet  draught 
have  bf^n  taken  from  Doboy  to  the  sea. 

Since  the  date  of  that  survey  the  bar  has  shoaled  greatly.  A  preliminary  exami- 
nation of  this  bar,  from  the  bell-bnoy  seaward,  was  made  by  me  m  Noveml>er,  1886, 
and  some  of  the  soundings  taken  then  are  shown  in  red  on  the  accompanying  chart. 
lis  referring  to  this  it  will  be  seen  that  the  north  or  slew  channel  has  deepened  about 
*^i  feet,  while  the  south  or  main  chaunel  has  shoaled  about  the  same  amount. 

Tbe  general  direction  of  the  north  channel  has  not  changed,  but  the  distance  along 
tbat  line  between  the  inner  and  outer  14-foot  mean  low-water  curves  has  diminished 
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about  1,850  feet;  the  iDDer  pocket  having  shifted  to  the  east,  and  moved  seaward 
about  1,500  feet,  while  the  outer  curve  has  moved  shoreward  about  350  feet.  The 
south  or  main  channel  has  shoaled  about  3  feet  since  m68,  its  present  minimum  low- 
water  depth  being  11.1  feet.  From  1868  to  1879  the  direction  of  this  channel  did  not 
sensibly  change.  * 

At  present  its  outer  portion  is  about  1,000  feet  south  of  its  former  position.  Tho 
inner  portion  has  not  chanced. 

The  *^  North  Breakers"  Snoal  has  moved  to  the  south  and  west,  and  pushed  entirely 
across  the  old  channel,  separating  the  inner  and  outer  14-foot  mean  low- water  curves 
by  a  distance  of  about  2,000  feet.  On  the  line  of  the  old  channel  the  present  depths 
are  from  8  to  9  feet  as  compared  with  15  and  16  feet  eighteen  years  ago.  About  2,000 
feet  to  the  north  of  this,  however,  the  depth  of  water  is  increasing,  and  a  new  chan- 
nel is  in  process  of  formation.  Beginning  at  a  point  about  1,000  feet  to  the  north  of 
black  Bouy  No.  1,  the  14-foot  mean  low- water  curve  has  extended  £S£.  about  3,000 
feet,  the  distance  from  the  end  of  this  pocket  to  the  14-foot  curve  on  the  outer  slope 
of  the  bar  being  at  present  only  1,400  feet.  * 

The  material  composing  this  bar  is  a  mixture  of  fine  sand  and  fragments  of  shells, 
and  when  loosened  and  thrown  into  suspension  is  easily  moved. 

For  vessels  encaged  in  the  coasting  trade,  whose  average  draught  is  about  15  feet, 
the  present  depth  of  water  on  the  bar  is  sufficient,  but  in  exporting  lumber  and  tim- 
ber it  is  often  desirable  to  load  to  18  or  20  feet,  or  even  to  greater  depths. 

I  submit  tho  following  letters  and  extracts : 

FROM  LETTER  OF  MR.  R.  K.  WALKER,  TIMBER  MERCHANT. 

Dariek,  Ga.,  September  16,  1884. 

Dear  Sir  :  *  •  *  Our  bar  at  Doboy,  before  and  a  considerable  time  after  1860, 
admitted  vessels  of  22  feet  draught,  and  this  fact,  well  known  abroad,  gave  to  oar 
port  the  reputation  of  being  one  amongst  the  best  and  safest  ports  on  the  southern 
(^oast.  Vessels  were  in  consequence  easily  and  cheaply  secured,  thus  giving  an  im- 
petus to  the  timber  industry,  which  quickly  made  Darien  rank  as  one  of  the  foremost 
timber  exporting  ports,  in  a  position  to  compete  with  any  other. 

Gradually,  however,  the  bar  has  so  filled  up  that  now  vessels  drawing  18  or  19  feet 
of  water  can  not  be  carried  out  without  touchiuff,  unless  the  sea  is  perfectly  calm. 
This  has  compelled  the  merchants  here  to  load  their  large  vessels  at  such  points  as 
Sapelo,  Saint  Simon's,  and  Brunswick,  thus,  in  the  first  place,  depriving  our  port  of 
such  pecuniary  benefits  as  naturally  would  accrue  to  it  from  the  presence  of  such 
vessels,  besides  putting  merchants  in  a  disadvantageous  position  to  compete  with 
other  markets,  on  account  of  extra  cost  of  drifting  timber  to  such  points,  and  other 
inconveniences  and  extra  expenses  attending  such  a  course.  If,  therefore,  this  filling 
up  process  is  allowed  to  go  on  undisturbed,  it  means  certain  death  to  Darien  as  a 
shipping  port,  and  to  ship  profitably  via  Brunswick  or  Saint  Simon's  can  not  be  done 
on  account  of  the  extra  cost  consequent  upon  transporting  timber  such  a  distance. 

In  regard  to  the  supply  of  timber  along  the  river,  I  will  say  from  personal  knowl- 
edge that  it  is  almost  inexhaustible,  and  although  thero  is  not  much  in  the  immediate 
vicinity  of  the  river,  means  of  getting  it  down  to  the  river-side  can  be  arranged  suffi- 
ciently cheap  to  prove  profitable  to  the  cutter  if  our  port  is  again  put  on  its  former 

footing. 

•  •  •  •  •  •  •  « 

Yours,  respectfully, 

R.  K.  Walker. 
Spalding  Eexan,  Esq., 

Mayor, 


LETTER  FROM  HILTON  TIMBER  AND  LUMBER  COMPANY. 

Darien,  Ga.,  November  18,  1886. 

Sir  :  Understanding  that  a  survey  of  Doboy  Bar  is  contemplated  for  the  purpose 
of  determining  whether  improvements  can  be  made  and  are  required  to  facilitate  the 
business  of  this  port,  we  take  the  liberty  of  addressing  you  upon  this  subject. 

We  have  no  hesitancy  in  declaring  that  the  deepening  of  Doboy  Bar  is  much  needed, 
and  if  a  deeper  depth  of  water  can  oe  had  the  business  of  the  port  will  be  enhanced. 

We  have  known  vessels  drawing  21  and  22  feet  of  water  to  pass  out  over  the  bar 
with  safety.  During  the  past  year  we  have  had  vessels  loaded  by  us  drawing  18  and 
18^  feet  of  water  detained,  some  of  them  two  months,  on  account  of  low  depth  of 
water  upon  the  bar. 

This  port  does  a  considerable  foreign  trade,  and  the  class  of  vessels  engaged  in  this 
business  are  generally  of  deep  draught,  and  we  dare  not  charter  vessels  to  load  at  this 
port  drawing  over  18  feet ;  hence  when  we  take  large  orders  requiring  deep-draught 
vessels  wo  are  compelled  to  load  them  either  at  Sapelo  Sound  or  at  Saint  Simons.    In 
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loAdio^  yeesels  at  these  points  we  are  oompelled  to  tow  the  cargoes  to  these  points, 
wfaicb.  involves  an  additional  and  sreater  expense,  risk,  and  inconvenience.  So  far  as 
this  company  is  concerned,  we  feel  very  mnoh  interested  in  the  improvement  of  the 
I>oboy  Bar,  and  trust  the  Government  will  see  fit  to  do  something  in  that  direction. 

With  the  bar  improved  we  would  feel  in  a  condition  to  take  orders,  which  we  would 
refase  now,  on  account  of  the  additional  expense  and  great  inconvenience  which  at- 
tend, the  shipments  at  the  adjacent  pointSi  before  mentioned ;  hence  we  feel  satisfied 
an  increased  depth  of  water  on  our  bar  would  materially  increase  the  business  done 
at  tliis  port. 

Very  respectfully, 

Hilton  Timbeb  and  Lumber  Company. 

EoBERT  P.  Paul, 
Xjient.  O.  M.  Cartkr,  Secretary  and  Treasurer. 

Corps  of  Engineers,  U.  8»  A. 


LETTER  FROM  ROBERT  HUNTER  AND  COMPANY,  TIMBER  MERCHANTS. 

Darien,  Ga.,  November  18, 1886. 

Dkar  Sib:  By  request  we  hereby  submit  our  reasons  for  the  decrease  of  the  timber 
trade  of  this  port. 

During  the  season  186^84  we  shipped  about  12,000,000  superficial  feet,  and  season 
18B4-'85  between  9,000,000  and  10,000,000  superficial  feet,  and  season  188&-'86  between 
7,000,000  and  8,000,000  superficial  feet.    Out  of  these  8,000,000  feet  about  3,000,000 
were  shipped  via  Saint  Simons,  while  in  the  previous  years  an  occasional  cargo  only 
was  shipped  from  there.    The  vessels  loaded  at  Saint  Simons  during  ld85-'86  were 
sent  there  simply  because  there  was  not  sufficient  water  on  Doboy  Bar  to  admit  them. 
It  is  decidedly  more  expensive  to  load  vessels  at  Saint  Simons,  first  on  account  of  the 
transportation  of  timber  to  that  place  being  almost  doubly  expensive,  that  is,  on  a 
vessel  that  carries  500,000  superncial  feet  the  cost  of  drifting  the  timber  to  Saint 
Simons  would  be  $130,  while  to  Doboy  it  would  only  cost  |75.    Then  there  are  other 
costs  which  oonld  be  obviated  were  vessels  at  Doboy :  for  instance,  the  expense  of  go- 
ing to  Bronswick  to  clear  such  vessels,  and  the  loss  of  time  attending  same.    But  the 
arove  are  minor  considerations.    It  is  a  fact  that  under  ordinary  circumstances  timber 
ean  be  drifted  from  Darien  to  Doboy  in  2  tides.    To  Saint  Simons  it  takes  at  least 
three  days.    This  loss  of  time  is  of  course  an  important  consideration  when  a  question 
of  demurrage  arises.    Again,  the  broad  and  straight  stream  to  Doboy  makes  it  possi- 
ble to  send  timber  there  m  almost  any  kind  of  weather,  while  a  little  spell  of  rouch 
weather  makes  it  positively  unsafe  to  start  a  drift  to  Saint  Simous,  on  account  of  the 
many  narrow  and  winding  parts  that  have  to  be  passed  through  in  going  there. 

All  these  disadvantages  certainly  help  to  handicap  shippers  at  this  ^oint,  and  it  is 
obvious  that  in  consequence  not  only  no  stimulus,  but  a  decided  check  is  given  to  the 
trade. 

We  do  not  forget  to  make  due  allowance  for  the  general  trade  depression  of  the  last 
two  or  three  years  when  we  assert  that  to  the  necessity  of  shipping  timber  and  lumber 
via  soch  fkr-off  points  as  Sapelo  and  Saint  Simons  may  be  attributed  the  glaring  de- 
crease of  shipments  from  this  port. 

We  are,  dear  sir,  yoursi  faithfully, 

Eobert  Hunter  &  Co. 
Per  B.  MxTNSON,  Attorney, 
Lient.  O.  M.  Carter. 


COMMBRCIAL  STATISTICS  OF  THE  PORT  OF  DARIEN,  GEORGIA. 

Exports  of  Hmher  and  lumber  {pitc^pine)  as  per  tabulated  report. 
Total  valae  foreign  shipments  from  January  1,  1875,  to  January  1, 


1886  (583^316,741  superficial  feet) 17,090,283.00 

[>tal  valne  coastwise  shipments  from  January  1,  1875,  to  January  1, 

1886  (178,729,300 BupeiScial  feet) 2,949,730.90 

Biee. 


shipments : 

Total  value  from  January  1,«1875,  to  January  1,  1880 (924,000.00 

Average  annual  value 84,000.00 

The  figures  given  above  are  the  result  of  careful  investigation,  and  due  cousidera- 
tion  has  oeen  given  to  the  partial  failure  of  the  crops  of  certain  years  and  to  the  guQ« 
toiitioos  of  pricey. 
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Naval  $tari8. 

Coastwise  shipments  from  1880  to  and  incladin|(  1885 |305, 000. 00 

In  the  year  1880  the  value  of  naval  stores  shipments  amounted  to  $12,000.  The 
operations  have  gradually  been  extended  until  in  1885  the  value  of  shipments,  from 
reliable  figures,  amounted  to  $66,000.  In  188()  it  is  estimated  they  will  reach  $85,000. 
Shipments  are  made  in  small  sailing  vessels  and  in  steamers. 

Cypress, 

Prior  to  1886  but  little  attention  was  given  to  this  wood.  Some  enterprising  North- 
ern gentlemen  (the  Messrs.  Van  Gilder  &  Sons),  discovering  its  abundance  along  the 
Altamaha,  have  now  erected  a  mill  at  Darien  expresslv  for  the  manufacture  of  cypress. 
This  has  given  a  decided  stimulus  to  the  industry  and  it  bids  fair  tobeome  flourishing 
ere  long.  Small  parcels  of  this  wood  have  been  shipped  for  many  years.  The  first 
complete  cargo  was  shipped  during  1886  and  before  the  present  year  ends  two  more 
cargoes  will  be  shipped. 

Hardwoods, 

Coastwise  and  foreign  shipments  from  January  1,  1875,  to  January  1, 
1886 i $35,000.00 

• 

Considering  the  great  quantities  of  the  various  kinds  of  hardwoods  that  may  be 
found  along  the  Altamaha,  the  trade  in  these  woods  has  not  been  developed  to  the  ex- 
tent it  deserves.  Few  entire  cargoes  have  been  shipped,  but  small  parcels  of  oak,  ash, 
hickory,  etc.,  are  frequently  sent  along  with  pine  cargoes.  The  great  obstacle  in  the 
way  of  extensive  shipments  of  oak  is  the  costly  and  annoying  transportation  to 
Darien,  it  being  necessary  to  attach  it  to  pine  or  lighter  woods  to  prevent  it  from 
sinking.  Those  of  our  business  men  who  have  any  experience  in  this  line  are  of  the 
opinion  that  in  order  to  engage  in  the  shipment  of  oak  a  liberal  Investment  of  capital 
for  flats,  tow-boats,  etc.,  would  be  necessary,  but  the  unsatisfactory  state  of  affairs 
produced  by  the  insufficiency  of  water  on  the  bar  does  not  tend  to  encourage  any  such 
investment. 

Hides. 

Total  value  shipments  fh)m  January  1,  1875,  to  January  1, 1886 $11, 000. 00 

Average  annual  value 1,000.00 

About  500  hides  have  been  exported  annually,  coastwise. 

Brick  factory, 

Messrs.  Toad  &.  Huntington,  out  of  a  clay  brought  from  Sansavilla,  about  25  miles 
from  Darien,  manufacture  an  excellent  brick.  The  clay  is  brought  from  Sansavilla  in 
Outs,  and  the  brick  is  manufactured  here.  So  far  the  manufacture  has  been  regulated 
by  tne  local  demand,  but  the  gentlemen  who  have  the  enterprise  in  hand  are  now  pre- 
pared to  extend  their  operations.  The  quality  of  the  clay  has  been  pronounced  su- 
perior by  experts  and  tne  supply  is  practically  inexhaustible.  Little  or  nothing  was 
done  in  this  line  prior  to  1886. 

Coastwise  imports  not  entered  in  custom-house. 

Total  value  from  January  1,  1875,  to  January  1, 1836 |j6, 965, 000. 00 

Number  of  steamers  (coastwise)  touching  at  Darien,  etc. 

During  the  years  1876,  1876,  1877,  1878,  1879,  and  1880,  the  average  annual  value 
of  coastwise  imports  amounted  to  ^90,0()0. 

The  years  1881,  1882,  1883,  1884,  and  1885  show  an  average  annual  value  of 
$325,000. 

During  the  first  six  years  the  number  of  steameis  trading  between  points  up  the 
river,  Brunswick,  Savannah,  and  Darien,  touching  at  Darien  on  an  average  240 
times  a  year,  with  a  gross  average  tonnage  of  63,000  tons  per  annum.  Now  about  150 
landings  are  made,  and  the  average  tonnage  amounts  to  aoout  40,000  annually. 

Farm  products. 
Annual  average  value $7,000.00 

AU  farm  products  are  disposed  of  at  home. 

Value  of  the  stevedore  business. 


1875 $92,787 

1876 29,057 

1877 139,275 

1878 125,745 

1879 104,550 

1880 161,512 

1881 151,259 


1882 t^'^ 

1883 102,^ 

1884 116,172 

1885 98^ 

Total  value  for  the  eleven  ^ 

years 1,313,137 


APPENDIX   N — ^REPOBT  OF  COLONEL  GILLMOBE. 


1205 


VALUE  OF  THB  TOKNAOB  BUSINESS. 

1875 $19,875    1888 $24,548 

1876 24,766    1883 22,987 

Ifin •27,452    1884 22;151 

1878 25,165    1885 18,439 

1879 21,400                                                              

leeo 23,763  Total  value  for  the  eleven 

1881 32,957                  years 263,503 

VALUE  OF  THE  PILOTAGE  BUSINESS. 

Pilotage  on  foreign  vessels  for  last  eleven  yean $109, 509 

Pilotage  on  ooastwise  vessels  for  last  eleven  years 82,250 

Total 191.769 

GKHERAL  BXMARKS  REGARDINQ  THB  COMMERCE  OF  THE  PORT  OF  DARIEN,  GEORGIA. 

The  timber  trade. — So  far  as  inclosed  official  figures  of  ezx>orts  tell  the  tale,  our  tim- 
ber trade  is  on  the  decrease.  Actually  it  is  not.  As  much  timber  as  ever  comes  down 
to  Darien  from  the  interior,  but  the  shallowness  of  water  on  our  bar  makes  it  neces- 
sary to  ship  a  large  part  of  our  timber  to  Sapelo  and  Saint  Simons.  While  the  cost 
of  sending  timber  from  Darien  to  Doboy  is  from  12^  to  15  cents  per  1,000  feet,  the 
cost  of  sending  it  to  Sapelo  and  Saint  Simons  is  from  25  to  30  cents  per  thousand.  It 
is  easy  to  see  that  this  disadvantage  alone  will  do  much  to  exclude  us  from  competi- 
tion with  other  pitch-pine  ports  who  have  no  such  disadvantages  to  contend  with. 
Such  shipments  also  being  cleared  through  the  custom-houses  of  Savannah  and  Bruns- 
wick, go  to  swell  their  exports,  and  Darien,  in  consequence,  finds  it  a  hard  matter  to 
secure  anything  like  the  recognition  she  deserves.  The  presence  of  such  vessels  in 
our  own  harbor  would  materially  increase  our  general  trade  and  add  to  the  importance 
of  the  port.  While  so  far  all  these  disadvantages  have  not  dealt  any  serious  blow  to 
the  interior  timber  trade,  they  certainly  have  prevented  its  natural  growth  and  with 
it  the  growth  of  our  commerce  generally. 

For  the  last  five  years  from  15  to  25  vessels  of  a  large  class  have  annually  loaded  with 
Darien  timber  at  bapelo  and  Saint  Simons,  but  the  quantities  and  values  of  these 
cargoes  are  recorded  in  the  custom-houses  of  Savannah  and  Brunswick  and  cliumed 
as  amongst  their  exports. 

The  fignres  submitted  in  this  report  are  strictly  shipments  from  our  own  harbor. 

lUiiber  ehipmente  from  port  of  Darien,  Oa,,  from  January  1, 1875,  to  January  1, 1885. 


Foreign. 

Coastwise. 

TotaL 

Year. 

Saperiicial 
Yeet. 

Yalae. 

Saperfioial 
feet. 

Value. 

Saperflcial 
feet. 

Value. 

1*75 

41,447,024 
60,782,000 
61,878,000 
50,607,121 
47,217,818 
74^612,520 
6^  420, 876 
36^638,37S 
42,885.000 
60,656,000 
40,101,000 

$557,524 
735,090 
776,856 
716,366 
566,613 
805,350 
765,060 
430.673 
508.620 
607,872 
501,262 

10,002,600 
8,870,000 
11,888,100 
7,057,800 
12,646)800 
15.868,500 
25,642,800 
30,688,200 
22. 517, 100 
18,573,800 
14,084,100 

$181,877.00 
138,106.00 
196,153.65 
116,453.70 
208,672.20 
253,578.60 
423,106.20 
506,355.30 
371, 522. 15 
806,450.45 
247,037.66 

52,439,624 
69,132,000 
76,266,100 
68,754,924 
59.864,618 
89, 981, 020 
9L  063, 676 
67^  327, 579 
64,902.100 
69,229,300 
55,085,100 

$738,901.00 
878,204.00 
978,000.65 
832,8iai0 
775,285.20 
1,148^928.60 
1,206.156.20 
940. 027. 80 

im 

isn 

1«8 1 

18i»....              

1880 ;;*.".' 

lAi 

1888 

im 

880, 152. 15 
914,831.45 
740,199.65 

1884 

1885 

Total 

563,316,741 

7,090,283 

178,720,300 

2,949,730.00 

762,046,041 

10. 040. 013. 90 

COMIIEBCE. 

• 

Year. 

Valae   of 
exports. 

Value    of 
Imports. 

Total  col- 
lections. 

1880 

$1,621,904 
1,187.406 
1,073,008 

969,834 
1,038,185 

860,500 

$5,600 

3,356 

1,026 

2,334 

11 

$11,806.72 

18,080.02 

11,254.10 

11,067.87 

0,68&20 

2,359.01 

1881 ;:....  r: ;. ; 

1882 • 

1888 : :: :: : ; ; ;;: ; 

uBi : 

U86 

^ 

I^irst  Lient.  O.  M.  Cabteb, 

Carpe  of  Enffineere,  U.  S.  A, 


R.  W.  Grubb, 
Deputy  Colledor,  port  of  Darien, 
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Arrival  and  clearances  of  vessels  at  Darien,  Ga.,  from  January  1,  1875,  to  January  1. 

1886. 

ABRIVED. 


Year. 


1875... 
1876... 
1877..^, 
1878.... 
1879.... 
1880.... 
1881..., 
1882.... 
1833.... 
1884.... 
1885.... 


Coastwlee. 


No. 


77 

65 

104 

61 

58 

66 

101 

117 

95 

81 

78 


Tons. 


28,053 
23. 105 
24,827 
29,264 
23,  275 
21,  539 
40, 619 
48,208 
38,173 
34,412 
27,763 


Crew. 


641 
611 
1,257 
041 
487 
489 
849 
999 
SI.') 
714 
682 


Foreign  ports. 


American  veesek. 


No. 


Tons. 


Crew. 


674 
1,05li 
1,199; 

668| 
1,220 

453 


606 
652 


22 
20 
25 
13 
29 
9 


16 
16 


Foreign  vessels. 


No. 


92 

124 

99 

126 

115 

134 

162 

90 

93 

92 

80 


Tons. 


47.600 
70,368 
50.913 
60.109 
57, 710 
68,072 
84,456 
51.421 
49,790 
50,178 
42,587 


Crew. 


Total. 


No. 


1,198; 
1,897 
1, 231 
1,620 
1,407 
1,608 
1,991 
1,155 
1, 135 
1,133 
975 


169 
189 
200 
187 
176 
201 

208 
188 
175 
160 


Tons. 


Crow. 


75,663 

93,473 
166. 414 

90. 424! 

82, 184! 

90, 279' 
126, 295 
100,082 

87,96) 

8'},  196; 

71,  002{ 


18,215 
2,508 
2,510 
2,280 
1.919 
2,110 
2,.  869 
2.163 
1.9.M) 
1,863 
1,673 


«« 

a 

t 


22 

21 

20 

20 

19k 

194 

JO 
10 
10 

181 


CLEARED. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 


22 

12, 214 

328 

11 

4,055 

97 

104 

65, 759 

89 

0,300 

270 

4 

1,553 

32 

180 

87,489 

44 

13,209 

314 

4 

842 

21 

169 

92, 795 

28 

7.842 

181 

6 

3,009 

62 

149 

83,385 

40 

14. 052 

301 

7 

2,  76.-> 

67 

125 

65,4:^3 

55 

17,076 

393 

7 

8,589 

72 

168 

84,172 

80 

28,492 

617 

8 

3,120 

70 

164 

95, 353 

93 

34.09O 

709 

6 

1,962 

46 

115 

63,525 

66 

25,019 

519 

9 

3,633 

72 

108 

56.411' 

50 

20.637 

4.>7 

11 

3.977 

85 

119 

66,387 

46 

16, 649 

339 

8 

8.354 

62 

98 

62,742 

1,872 
2,263 
2,154 
1,947 
1, 538 
2.016 
2,164 
1,434 
1,340 
1,478 
1,198 


137 
2-23 
217 
18:j 
172 
230 
272 
214 
183 
189 
152 


72,028 

98,342 

106,846 

91,236 

82,250 

104.837 

126, 065 

09,  585 

81,963 

00, 051 

72,745 


1.797 

22 

2,565 

2t 

3,480 

20 

2,190 

20 

1,896 

101 

3,481 

19* 

2,8.'>1 

m 

2,180 

10 

1.001 

10 

2.020 

10 

1,590 

18* 

The  foreign  Bliipments  of  timber  and  lamber  for  1885  were  40,101,000  feet,  valaed 
at  $500,000. 

To  permanently  improve  Doboy  Bar  would  reqaire  the  constmction  of  contracting 
works  of  great  length  and  cost,  and  from  all  of  the  foregoing  I  am  of  the  opinion 
that  the  present  and  prospective  demands  of  commerce  are  not  snch  as  to  warrant 
the  expenditure  of  snch  a  snm  of  money. 

I  think,  however,  that  a  small  amount  can  be  so  expended  in  hydraulic  excavating 
or  propeller  sluicing  as  to  give  a  greatly  increased  depth  of  water  on  the  bar  and  a 
reasonably  permanent  channel,  and  I  am  of  the  opinion  that,  to  this  extent,  the  chan- 
nel from  <*  Doboy  Island  to  Doboy  Bar"  is  worthy  of  improvement.  No  earvey  is 
needed. 

The  population  of  Darien  is  about  2,000,  and  of  Dobov  about  400. 

Doboy  is  in  the  collection  district  of  Brunswick.  Darien  is  the  nearest  port  of 
entry.    Sapelo  is  the  nearest  light-house. 

Very  respectfully,  year  obedient  servant, 

0.  M.  Carter, 
First  Lieutenant,  Corps  of  Engineers. 

Col.  Q.  A.  GiLLMORE, 

Corps  of  Engineers,  U,  8.  A. 


APPBNDIX  O. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  STATE  OF  FLORIDA. 


REPORT  OF  CAPTAIN  WILLIAM  M,  BLACK,  CORPS  OF  ENGINEEBS,  OF- 
FICER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


I.  Saint  John's  River,  Florida. 
^  Volusia  Bar,  Florida. 

3.  Upper  Saint  John's  River,  Florida. 

4.  Survey  of  entrance  to  harbor  of  Key 

West,  Florida. 

5.  Caloosahatchie  River,  Florida. 
^  Pease  River,  Florida. 

7.  Manatee  River,  Florida. 


8.  Tampa  Bay,  Florida. 

9.  Withlacoochee  River,  Florida. 

10.  Harbor  at  Cedar  Keys,  Florida. 

11.  Sawanee  River,  Florida. 

12.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS. 


13.  Tampa  Bay,  Florida,  including  Hills- 

borough River  up  to  the  city  of 
Tampa. 

14.  Charlotte  Harbor,  inclading  San  Car- 

los Bay,  Florida. 
1%  Clearwater  Harbor,  including  Andote 
and  Saint  Joseph's  bays  and  the 
Narrows  into  Boca  Ciega  Bay,  Flor> 
Ida. 


16.  Wakulla   River,    Florida,    from   its 

mouth  to  Wakulla  Spring. 

17.  Channel  from  Hanlover,    on  Indian 

River,  to  Qilbert's  Bar,  Florida. 


United  States  Engineer  Office, 

Jackaonvilley  Fla,,  July  30, 1887. 

Snt:  I  have  the  honor  to  traDsmit  herewith  my  annual  reports  upon 
the  works  of  river  and  harbor  improvement  under  my  charge  for  the 
fiscal  year  ending  June  30, 1887. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  XJ.  S.  A. 


Ox. 

improvement  of  saint  JOHN'S  river,  FLORIDA. 

Operations  for  improving  the  channel  over  the  bar  at  the  mouth  of 
the  Saint  John's  Eiver,  Florida,  have  been  carried  on  under  contract, 
and  in  accordance  with  the  larger  of  two  projects  submitted  to  the 
Chief  of  Engineers  by  the  officer  then  in  charge,  June  30, 1879,  and 
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printed  as  part  of  Appendix  I  7,  Annual  fieport  of  the  Chief  of  Bu 
neers  for  1879. 

PROJECT  OP  IMPROVEMENT. 

The  plan  of  improvement  essentially  consists  in  the  constraction    of 
two  low  jetties,  built  of  riprap  stone,  supported  by  a  foundation  ma*t- 
tress  or  platform  of  logs,  with  a  mattress  hearting  wherever  foancl 
practicable,  to  reduce  the  cost  of  the  work. 

Of  the  two  plans  discussed,  which  differ  from  each  other  in  mag'ni- 
tude  and  probable  effects,  the  more  comprehensive  has  been  adopted. 
This  plan  provides  for  the  construction  of  two  long  jetties  starting  from 
the  opposite  shores  of  the  entrance  and  extending  seaward  across  the  bar. 
It  was  intended  thereby  to  establish  a  mid-channel  depth  of  15  feet  at 
mean  low  water.  The  usual  available  low-water  depth  over  the  bar  in 
its  unimproved  condition  was  0  feet,  more  or  less,  with  a  mean  rise  and 
fall  of  tides  of  about  5  feet.  The  cost  of  this  project  was  estimated  at 
$1,306,409. 

In  order  to  secure  the  full  benefit  of  an  increased  low- water  depth  of 
the  bar,  as  contemplated  by  the  project,  it  will  be  necessary  to  improve 
some  defective  reaches  of  Saint  John's  Eiver  between  the  bar  and  the 
city  of  Jacksonville.    The  cost  of  this  has  been  approximately  estimated 
at  $120,000. 

These  additional  works  are  considered  to  be  properly  the  subject  of 
a  special  project  and  appropriation.  If  it  should  be  finally  decided  to 
include  them  under  the  general  head,  '^Improvement  of  Saint  John's 
River,''  the  estimate  of  the  cost  of  the  project  given  above  must  be  cor- 
respondingly increased. 

Since  the  adoption  of  the  existing  plan  of  improvement  of  June  30, 
1879,  five  appropriations  have  been  made  by  Congress  for  the  work,  ag- 
gregating $675,000.  Previously  (since  1865)  an  aggregate  sum  of 
$57,476.38  was  expended  in  dredging  for  the  temi)orary  improvement 
of  the  bar  channel. 

For  making  the  preliminary  surveys  and  preparing  the  project,  the 
sum  of  $2,523.74  was  expended. 

SUMMARY  OP  OPERATIONS  PRIOR  TO  JUNE  30,  1886. 

South  Jetty, — The  foundation  course  or  apron  was  laid  to  an  aggregate 
length  of  6,715.4  feet.  Of  this,  the  shore  branch  is  874  feet  long,  with  a 
bearing  of  north  46  degrees  45  minutes  east.  The  main  line  begins  at 
a  point  70  feet  back  from  the  outer  end  of  the  shore  branch,  and  runs  as 
follows,  viz : 

Feet 

Range  2  north,  740  54'eaet , 3,538 

Range  3  north,  75°  64' east 328 

Range  4  north,  77^  41' east 400 

Range  6north,  79°  41' east 400 

Range  6  north,  81°  41' east 400 

Range  7  north,  83^  41' east 400 

Range  8  north,  85°  41' east 373 

On  ranges  1,  2,  3,  and  a  part  of  4,  the  width  of  apron  varies  from  20 
to  87  feet.  In  ranges  5,  6,  7,  and  8,  the  width  was  increased  to  from  110 
to  120  feet,  on  account  of  the  rapid  current  already  developed  along  the 
axis  of  the  jetty.  In  all,  the  apron  is  covered  with  from  12  inches  to 
15  inches  of  stone.  At  different  points  along  the  second  range  the  fol- 
lowing  additional  courses  have  been  laid,  viz:  A  second  course,  3,209 
feet  long  ^  a  third,  2,729  feet  long  ^  a  fourth,  1,544  feet  long ;  a  fifth, 
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ly317  feet  long;  a  sixth^  903  feet  long ;  a  seventh,  127  feet  long ;  an 
ei^titli,  134  feet  long;  and  a  ninth,  40  feet  long.  In  general  the  mat- 
tresses of  each  course  were  8  feet  narrower  than  those  of  the  conrse  be- 
low. 

Ei^bt  low  spnr-jetties  were  constrncted,  four  on  each  side  of  the  jetty, 
opposite  to  each  other.    They  are  located  at  distances  of  from  500  to 
1,800  feet  from  the  angle  of  the  junction  of  the  main  line  with  the  shore 
branch.    These  spurs  are  formed  of  two  courses  of  mattresses,  the  lower 
ones  projecting  from  81  to  98  feet  bey%nd  the  edges  of  the  apron  of  the 
main  line.    Those  laid  on  the  north  side  are  75  feet  wide,  and  those  on 
the  south  side  100  feet  wide.    The  original  foundation  course  of  the  main 
line  was  widened  to  arrest  the  destructive  action  of  very  strong  cur- 
rents developed  alongside  of  and  across  the  work.    A  revetment  or 
aproD  of  mattresses,  varying  in  width  from  40  to  100  feet,  beginning  at 
the  low-water  mark  and  extending  2,652  feet,  was  laid  on  the  south 
side. 

The  foundation  was  still  further  broadened  by  placing  a  revetment  or 
apron  on  the  north  side  similar  to  that  on  the  south.  This  revetment 
hegan  at  the  second  spur  from  the  shore,  and  extended  seaward  a  dis- 
tance of  1,703  feet,  the  width  varying  from  70  to  100  feet. 

Between  spurs  2  and  3,  ui)on  a  length  of  300  feet,  there  seems  to  be 
less  stability  than  in  the  rest  oY  the  jetty.  Here  the  greatest  settlement 
has  taken  place ;  and  as  it  had  been  built  up  as  a  wall,  with  st^ep  sides, 
it  was  farther  strengthened  by  a  sort  of  buttress  composed  of  log  mat- 
tresses and  riprap  stone,  in  all  respects  similar  to  the  construption  of 
the  jetty.  This  buttress  leans  or  abuts  against  the  jetty  for  a  distance 
of  about  120  feet,  parallel  to  the  axis,  and  is  formed  of  six  courses  of 
mattresses,  the  lower  course  being  35  feet  wide  and  the  top  course  14 
feet 

For  holding  the  mattress  work  in  place  and  in  building  up  the  south 
jetty,  the  amount  of  riprap  stone  employed  from  the  beginning  of  oper- 
ations to  June.  30, 1886,  aggregated  66,373.43  cubic  yards. 

North  jetty. — ^The  total  length  of  this  jetty  in  place  was  4,330.5  feet. 
The  mattresses  were  from  40  to  100  feet  wide,  in  one  course,  and  laid  in 
a  single  range  bearing  south  73  degrees  east. 

Up  to  June  30, 1886,  the  total  expenditures  for  both  jetties,  including 
outstanding  liabilities,  amounted  to  $523,065.72. 

OPKBOIONS  DUEINa  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887. 

In  act  approved  August  5, 1886,  $150,000  were  appropriated  for  con- 
tiouing  this  improvement.  * 

Great  difficulty  has  been  experienced  in  connecting  the  north  jetty 
with  the  dry  beach.  In  1882  the  first  mattresses  of  the  jetty  were  laid 
at  the  low-water  line.  In  1883  this  line  had  receded  70  feet,  and  a  chan- 
nel having  a  maximum  low-water  depth  of  7  feet  had  formed  around 
the  inner  end  of  the  jetty.  In  1885  the  jetty  was  extended  shore  wards 
005  feet  across  this  channel  with  mattresses  varying  in  width  from  50 
to  C5  feet.  The  inner  end  of  the  jetty  as  thus  built  was  9  feet  above 
mean  low-water  level.  In  June,  1886,  this  end  had  fallen  to  15  inches 
above  niean  low  water,  and  at  high  water  was  completely  submerged, 
when  operations  commenced  in  the  winter  of  1887  a  shallow  low-water 
channel  had  formed  around  the  end  of  the  jetty.  As  so  little  success 
ijad  attended  the  use  of  the  ordinary  mattresses  at  this  point,  it  was 
netemineil  to  make  connection  with  the  shore  by  a  dike  formed  of  two 
rows  of  piles  6  feet  apart,  each  row  carrying  two  lines  of  waling  strips, 
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and  the  two  rows  being  firmly  connected  by  cross-bracing.  This  dike 
was  to  be  filled  with  a  hearting  of  stone,  resting  on  a  log  and  l>ra8b 
mattress.  The  piles  were  to  be  of  palmetto  wood,  and  were  to  be  sank 
to  a  depth  of  15  feet. 

On  November  9,  proposals  for  building  this  dike  were  opened  after 
due  advertisement.  A  contract  for  the  work  was  entered  into  with  Mr. 
James  A.  Bryan,  the  lowest  bidder,  at  the  rate  of  $7.22  per  linear  foot 
of  finished  dike.  This  was  approved  by  the  Chief  of  Engineers  No- 
vember  29, 1886.  Work  under*the  contract  began  January  28,  1887, 
and  the  dike  was  accepted  June  24.  The  piles  were  sunk  to  tlie  re- 
quired depth  by  the  use  of  the  water-jet,  assisted  by  light  blows  of  a 
pile-driver. 

After  completion  the  dike  was  found  to  be  too  porous.    The  tidal 
currents  passed  through  it,  cutting  out  the  sand  and  threatening  to 
undermine  the  entire  structure.    The  log  mattress  was  not  sufficieDtly 
flexible  to  follow  closely  the  irregularities  of  the  sand,  and  great  holes 
were  eroded  under  the  structure  from  side  to  side.    Measures  were  at 
onc«  taken  to  stop  this  action  by  the  use  of  bundles  of  brush  weighted 
with  stone.    These  were  placed  in  the  holes  along  the  dike,  and  short 
wing-dams  were  thrown  out  from  the  sides.    At  the  same  time  the  in- 
terstices between  the  stones  in  the  hearting  were  filled  with  oyster 
shells.    These  measures  are  proving  successful.    For  half  its  length 
the  sand  has  already  built  up  along  the  dike,  and  the  permanence  of 
the  structure  is  insured.    The  level  of  the  sand  on  the  north  side  is  only 
about  12  inches  below  the  level  of  the  top  of  the  dike,  <aDd  is  aboot  2 
feet  higher  than  on  the  south.    It  is  proposed  to  continue  the  building 
out  of  the  beach  until  the  inner  end  of  the  jetty  proper  is  reached. 

On  December  11,  after  due  advertisement,  proposals  were  opened  for 
continuing  the  construction  of  the  jetties  proper.  Mr.  Eittenhouse 
Moore,  of  Mobile^  Ala.,  was  the  lowest  bidder,  and  a  contract  was  en- 
tered into  with  him  for  furnishing  mattresses  in  place  at  45  cents  per 
square  yard,  and  stone  in  place  at  $2.45  per  ton  of  2,000  pounds.  This 
contract  was  approved  by  the  Chief  of  Engineers  January  27, 1887. 

Under  the  specifications  either  of  two  designs  of  mattresses  could  be 
used,  at  the  option  of  the  contractor.  The  first  design  calls  for  a  mat- 
tress formed  of  logs  overlaid  with  brush.  In  the  second  design  the 
mattress  consists  of  a  grillage  of  poles  covered  with  brush  and  topped 
by  a  second  grillage  of  poles.  These  designs  are  essentially  the  same 
as  have  been  used  in  the  work  since  its  commencement,  as  described  on 
page  1246  of  Keport  of  the  Chief  of  Engineers,  1885. 

Under  the  specifications  the  best  quality  of  the  stone  so  abundant 
in  the  western  half  of  the  penrosula  of  Florida  can  be  used.  The  stone 
must  be  as  hard  as  hard-burned  brick,  and  average  specimens  must 
weigh  not  less  than  145  pounds  to  the  cubic  foot.  As  this  stone  is 
much  lighter  than  the  gneiss  heretofore  used,  it  is  purchased  by  weight, 
determined  by  the  displacement  of  lighters,  the  weight  of  the  water  be- 
ing assumed  as  62.5  pounds  per  cubic  foot. 

Operations  under  the  contra<;^t  began  March  15,  and  have  been  prose- 
cuted vigorously  throughout  the  year.  Fourteen  thousand  eight  hun- 
dred and  seventy-five  square  yards  of  mattresses  and  10,116  tons  of 
stone  have  been  placed  on  the  North  Jetty,  and  1,595  square  yards  of 
mattresses  and  1,149  tons  of  stone  were  placed  in  the  old  sailing  gap 
in  the  South  Jetty.    The  mattresss  have  been  all  of  the  first  design. 

The  stone  has  been  mainly  the  Florida  stone,  brought  from  the  neigh- 
borhood of  Archer  and  Arredondo  by  rail  to  Jacksonville  and  there 
shipped  on  scows  to  the  jetties.    It  is  very  compact,  hard,  and  angular, 
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and  of  suitably  random  sizes.    The  draught  of  the  stone  scows  is  ob- 
tained accurately,  even  in  a  sea-way,  by  the  following  method :  A  well 
]»is8es  tlirough  each  end  of  each  scow,  inside  the  rake  and  as  close  to 
the  keel  as  possible.    To  obtain  the  draught  a  tube  four  inches  in  diam- 
eter, pierced  with  a  small  hole  at  the  bottom  and  containing  a  float  car- 
rying a  rod  which  projects  beyond  the  top  of  the  tube,  is  thrust  into  the 
veil  and  clamped  with  its  top  even  with  the  deck  of.  the  scow.    The 
height  of  water  in  the  well  is  determined  from  the  Ireadings  on  the  rod. 
This  apparatus  has  given  entire  satisfaction.    The  average  weight  of 
the  stone  per  cubic  yard  as  thus  determined  is  2,200  pounds. 

The  mattress  used  is  not  satisfactory.    It  is  too  stiff  to  follow  the 

irregularities  of  the  bottom  closely.    When  less  than  100  feet  wide  the 

water  finds  little  difSculty  in  passing  under  it  and,  by  eroding  the  sand, 

in  lowering  it,  in  one  instance  as  much  as  20  feet.    This  action  has  not 

been  observed  in  any  of  the  broad  mattresses  laid  under  the  present 

contract.     When  laid  in  shallow  water,  unless  closely  covered  with 

Tock,  the  brush  entirely  disappears  under  the  wearing  action  of  the 

water  and  the  ravages  of  the  teredo.    Few  traces  can  be  seen  of  the 

brash  on  the  matresses  laid  in  1885  near  the  low- water  level.    The  pole 

binders  have  also  disappeared  in  many  places  where  the  logs  are  intact 

and  apparently  uninjured. 

In  the  work  of  the  present  year  the  foundation  mattresses  are  120 
feet  wide.     They  are  laid  so  that  for  any  two  contiguous  mattresses 
the  axis  of  the  jetty  is  45  and  55  feet,  respectively,  from  the  ends  out- 
side, and  75  and  85  feet,  nespectively,  from  the  ends  inside  the  jetty 
lines.    This  arrangement  throws  a  great  width  of  apron  inside  the  jetty 
Vine,  where  there  is  the  greatest  danger  of  scour  from  parallel  currents, 
and  makes  the  edge  of  the  apron  a  broken  line.    Where  there  is  a  depth 
of  more  than  12  feet  of  water  over  the  foundation  mattresses  a  second 
coarse  is  laid.    The  mattresses  of  this  course  are  regulated  in  width  for 
a  jetty  with  the  following  cross-section:  Superstructure  of  stone,  with 
top  12  feet  wide  and  5  feet  above  mean  low- water'  level,  resting  on  a 
mattress  20  feet  wider  than  the  base.    Lower  courses  of  mattresses  are 
8  feet  wider  than  the  course  immediately  above.    The  foundation  mat- 
tress has,  in  all  cases,  the  full  width  of  120  feet.    All  mattresses  above 
the  foundation-course  are  laid  symmetrically  with  respect  to  the  axis 
of  the  jetty. 

When  operations  under  the  present  contract  began,  the  greater  part 
of  the  water  escaping  across  the  lines  of  the  jetties  passed  through  the 
channel  across  the  end  of  the  north  jetty.  This  channel  was  20  feet 
deep  at  this  point,  and  the  last  mattress  pf  the  jetty,  which,  when  laid 
in  September,  1885,  was  covered  by  only  18  inches  of  water,  had  been 
lowered  until  its  east  and  west  ends  were  12  feet  and  5  feet  below  mean 
low  water,  respectively.  This  scour  extended  for  170  feet  back  from 
the  end  of  the  jetty  as  then  built. 

The  first  work  was  done  at  this  point.  The  foundation  course  was 
extended,  and  in  the  deep  water  of  this  channel  a  second  course  of  mat- 
tresses was  laid  227  feet  long  and  76  feet  wide.  Beginning  at  this  point 
^lie  jetty  has  been  extended  937  feet  and  built  up  to  an  average  height 
of  5  feet  below  mean  low  water.  The  sand-bank  was  scoured  out  ahead 
of  the  jetty  as  it  advanced  and  the  last  mattresses  were  laid  in  7  feet  of 
water,  where,  when  work  began,  a  bank  bare  at  low  water  stood.  On 
account  of  the  probability  that  any  mattress  laid  in  very  shallow  water 
Will  be  underscoured  and  caused  to  sink  when  a  deep  channel  is  formed 
near  it,  it  is  considered  most  advantageous  to  secure  a  moderate  depth 
I      w  water  in  advance  of  the  jetty  before  placing  the  foundation  mat- 
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tresses.    The  scoar  in  advance  of  the  jetty  is  therefore  beneficial,  when 
not  permitted  to  go  too  far,  and  the  location  where  work  is  to  be  dooo 
is  in  some  degree  determined  by  it ;  the  general  design  for  work  nndor- 
this  appropriation  being  to  extend  the  jetties  as  far  as  possible,  with  tlio 
foundation  mattresses  in  about  10  feet  of  water,  and  to  bnild  the  riprstp 
superstructure  to  the  height  of  mean  low  water  from  the  shore  oat;, 
with  a  top  width  of  12  feet,  and  the  sides  at  the  slope  taken  by/  tlie 
stone  under  the  action  of  the  water.    The  distance  of  the  snperstruet;- 
ure  to  the  rear  of  the  foundation  during  construction  is  regulated  \yy 
the  scour  in  advance,  as  mentioned  above.    The  work  will  be  done  in 
either  jetty  as  necessity  requires. 

In  accordance  with  this  plan  the  south  jetty  sailing  gap  waB  closed  to 
the  level  of  12  feet  below  mean  low  water  by  two  courses  of  mattresses 
laid  across  its  deepest  part,  and  properly  ballasted. 

Work  under  the  appropriation  up  to  June  30  has  then  compiised  the 
construction  of  364  feet  of  pile  and  mattress  dike,  shore  extension, 
north  jetty ;  the  extension  of  the  north  jetty  937  feet  by  a  foundatiou 
course  of  mattresses  120  feet  wide,  properly  ballasted ;  the  extensiou  of 
the  jetty  superstructure  by  a  second  course  of  mattresses  227  feet  long- 
and  75  feet  wide  and  by  stone;  and  the  partial  closing  of  the  sailing 
gap  through  the  south  jett^'  by  two  courses  of  mattresses  and  the  nec- 
essary amount  of  stone.  In  all,  11,265  tons  (2,000  pounds)  of  stone 
(10,241  cubic  yards)  and  16,470  square  yards  of  mattresses  were  used. 

The  line  of  direction  for  the  prolongation  of  the  north  jetty  wa«  defi- 
nitely fixed  as  shown  in  the  accompanying  chart.  The  widtii  between 
the  sea  ends  of  the  completed  jetties  will  be  1,600  feet. 

Mr.  D.  B.  Dunn,  assistant  engineer,  is  in  local  charge  of  this  work, 
assisted  by  Capt.  W.  T.  McNelty,  superintendent,  and  Messrs.  Otto 
Bie  and  J.  S.  Houston,  inspectors.  To  all  of  these  gentlemen  I  am  in- 
debted for  faithful  work. 

CONDITION    OF    THE    WOEK    JUNE    30,    1887,    AND    EFFECTS    ON    THR 

BAB. 

The  total  length  of  the  south  jetty  is  6,715  feet.  For  a  length  of 
2,650  feet  from  the  shore  its  top  is  practically  at  the  level  of  mean  low 
water.  There  has  been  no  change  in  this  portion  of  the  jetty  during 
the  past  year.  The  entire  surface  where  exposed  is  covered  by  a  thick 
growth  of  shell-fish,  which  binds  the  parts  firmly  together  and  makes 
the  jetty  tight.  Beyond  this  point,  excepting  where  the  new  work  was 
placed  in  the  deep  portion  of  the  sailing  gap,  the  entire  jetty  has  been 
lowered  from  1  to  2  feet.  It  is  probable  that  this  lowering  is  due  to 
causes  other  than  scour  across  the  jetty,  inasmuch  as  sand  is  found  on 
the  jetty  in  many  places  and  is  at  the^level  of  its  top  on  the  south  side« 

The  north  jetty  has  a  total  length  of  5,619  feet,  with  its  top  at  the 
level  of  mean  low  water  for  about  3,000  feet.  The  remaining  length  is 
built  to  a  height  about  6  feet  below  this  plane.  Where  the  mattresses 
are  exposed  the  logs  show  few  traces  of  the  action  of  the  teredo ;  the 
binders  are  frequently  missing  and  the  brush  has  almost  entirely  dis- 
appeared.   The  stone  is  well  covered  with  shell-fish. 

The  changes  within  the  shore  6-foot  curve  have  been  unimportant, 
though  a  slight  building  out  of  the  shore  is  everywhere  apparent. 

The  areas  inclosed  by  the  6-foot  curves  of  the  bar  are  about  the  same  as 
last  year,  but  the  water  within  the  curves  is  deeper  and  the  channels 
separating  them  are  deeper  and  more  pronounced.  Between  the  jetties 
the  shore  12-foot  curve  has  advanced  to  the  north  jetty  on  the  north 
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and  to  a  point  800  feet  beyond  the  end  of  the  south  jetty  on  the  soath, 
where  it  is  only  900  feet  from  the  sea  12'foot  curve.  At  this  point  the 
outer  24  and  SOfoot  curves  are,  if  anything,  a  little  nearer  shore  than 
in  Jane,  188G.  The  minimum  channel  depth  on  the  bar  is  now  9.6  feet, 
and  this  depth  is  increasing.  The  jetty  channel  has  been  used  exclu- 
sively since  March,  1886. 

The  changes  in  direction  of  the  contours  on  the  north  side  of  the  chan- 
nel at  the  mouth  of  the  river  under  the  influence  of  the  north  jetty,  noted 
in  the  last  annual  report,  have  continued.  These  changes  have  pro- 
duced a  slight  shoaling  in  the  mid-river  just  outside  the  shore-line.  It 
is  probable  that  as  the  north  jetty  is  extended  and  built  up  the  main 
channel  iK-ill  form  just  south  of  it.  It  is  possible  that  while  this  change 
is  taking  place,  and  before  this  north  channel  has  been  cnt  completely 
through  the  remains  of  Ward-s  Bank,  this  point  may  be  shoaler  than 
the  bar  itself.  This  condition  would  only  be  temporary  and  would 
cause  little  inconvenience. 

With  the  remainder  of  the  appropriation  available  it  is  proposed  to 
continue  the  work  under  the  present  contract.  In  addition,  a  small 
som  will  be  expended  in  testing  the  cost  and  utility  for  the  superstruct- 
nre  of  the  work,  of  concrete  made  with  the  sand  and  shell  at  hand. 
Tests  will  also  be  made  to  determine  tlfe  value  of  oyster -shells  as  a 
hearting  for  the  riprap,  so  as  to  utilize  if  possible  the  large  deposits 
of  the  shell  mounds  near  the  work. 

SHOALS  BETWEEN  JACKSONVILLE  AND  THE  BAE. 

The  latest  charts  show  four  points  below  Jacksonville  where  there 
is  Dot  a  continuous  channel  with  a  least  mean  low-water  depth  of  15 
feet,  viz,  at  Dame's  Point,  below  the  mouth  of  San  Carlos  Creek,  op- 
posite Saint  John's  Bluff,  and  below  Marsh  Island.  I  would  recom- 
mend that  a  special  appropriation  be  made  for  the  examination  of  these 
points  in  order  that  a  project  for  their  improvement  may  be  prepared, 
or  else  that  a  portion  of  the  appropriation  for  the  improvement  of  the 
river  be  made  available  for  this  purpose.  The  estimated  cost  of  this 
examination  is  $1,500. 

NECESSITY  FOB  AN  EAELY  APPBOPEIATION. 

I  would  again  invite  attention  to  the  increase  of  the  cost  of  this  work 
dae  to  the  numerous  interruptions  and  delays  in  its  construction,  caused 
by  the  exhaustion  of  the  funds  available. 

From  the  date  of  the  first  appropriation,  June  14, 1880^  to  June  30, 
1S87,  the  records  show  that  work  has  been  carried  on  during  forty -nine 
moDths  and  has  been  idle  during  thirty  months.  There  have  been  five 
appropriations  and  five  contracts.  The  average  time  which  has  elapsed 
between  the  date  of  each  appropriation  and  the  date  on  which  work 
began  under  the  corresponding  contract  is  five  months.  This  is  the 
time  necessarily  taken,  under  the  law,  for  submitting  the  project  for 
the  expenditure  of  the  appropriation,  for  advertising  for  proposals,  for 
preparing  the  contract,  and  for  gathering  the  plant.  In  order  to  per- 
mit the  work  to  be  carried  on  continuously,  the  money  for  a  new  con- 
tract must  be  available  about  that  length  of  time  before  the  previous 
appropriation  has  been  exhausted. 

^  The  sources  of  loss  to  the  United  States  on  this  work  arising  from  the 
irregularity  in  the  prosecution  of  the  work  are  as  follows : 

(1)  The  deterioration  of  the  unfinished  work. 
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(2)  The  aQditional  work  needed  to  repair  damages  caused  durioj 
time  when  no  funds  are  available,  by  the  partly  controlled  carj 
catting  around  the  ends  of  the  jetties  and  pouring  over  the  low 
tiona,  causing  scour  and  settlement.    The  cost  of  600  feet  of  shor< 
tension  of  the  North  Jetty  may  be  placed  under  this  head. 

(3)  The  uneconomical  methods  rendered  necessary.    Under  the 
ent  system,  since  he  can  not  know  when  his  plant  can  be  used  ai 
the  contractor  must  arrange  his  prices  so  that  the  profits  under 
contract  will  cover  the  value  of  the  plant  required,  in  addition  to 
customary  allowances  made  for  interest  on  money  invested,  for 
run,  and  for  time  consumed.    Should  the  work  be  done  by  the  XTi 
States  by  hired  labor,  during  the  intervals  of  idleness  the  plant  musi 
cared  for  and  its  deterioration  paid  for,  as  under  the  law  it  can  not 
sold  for  the  benefit  of  the  appropriation. 

The  straight  and  steadily  deepening  channel  already  formed 
guarantee  of  the  final  success  of  the  work.    In  the  interests  of  econi 
it  should  be  vigorously  pushed  to  completion. 

The  commercial  interests  most  directly  affected  by  the  improvem^ 
are  described  in  the  accompanying  letter  from  Mr.  James  M.  Fail 
secretary  of  the  Board  of  Trade  of  Jacksonville,  to  which  I  would 
pectfully  invite  attention :    • 

This  improvement  is  located  in  the  collection  district  of  Saint  John's.  Jack^ 
ville  is  the  nearest  port  of  entry.  Nearest  light-honse  is  Saint  John's  River  li| 
Nearest  fort  is  Fort  Clinch. 

The  following  maps  accompany  this  report : 

Month  of  river,  1887;  scale  7^;  two  sheets,  comparative  maps,  month  of  ri^ 
1883, 1885, 1886, 1887 ;  one  sheet  profiles  of  jetties,  1885, 1886, 1887. 

Money  statement 

July  1,  1886,  amount  available $1, 

Amonnt  appropriated  by  act  approved  Angast  5, 1886 150, 00( 


July  1,  1887|  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 27, 985. 89 

Jul/ 1,1887, outstanding  liabilities 12,206.62 


151,934 


40.19S 


July  1,1887,  amount  available Ill 


{Amount  (estimated)  required  for  completion  of  existing  project. ........  743 
Amount  that  can  beprofitablye: 
Submitted  in  compliance  with 
harbor  acts  of  1866  and  1867. 


,15( 


J  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  Juno  30, 1889  300, 00< 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


Ah8traot  of  propoBaUforhuilding'shore  exletisionj  North  Jetty,  Saint  John*a  River:  op 

November  9,  1886. 


No. 


1 
2 
3 


Names  of  bidders. 


Samuel  R.  Camming 

Marcas  ConaDt 

J.  A.  Brjan* 


PHceper 
linear  root. 


$21.98 

14.00 

7.22 


•J#owest  bidder. 


1 


J 


2 


^? 


I 


«»i:-.*i    Vxi?       ^^ii^  "9 


^i;i>--- 


f 


ifi 


a~2 


\ 


4 


] 


i 

f 
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AhBirnct  of  proposals  for  construction  of  Jeiiies,  Saint  John^s  River,  Florida;  opened  De- 
cember 11,  1886. 


No. 


Koines  of  bidden. 


2 

3 


I     JohnW.  Gaynor. 


£.6.  Boss 
Sittenhonse  Moore*. 


4     James  A.  Bryan. 


Mattresses. 

Price  per 

square  yard. 


Stone.  Price 

per  ton  (2,000 

potinds). 


$3.60 
2.70 
2.46 
2.87i 


*  Lowest  bidder. 


letter  op  the  secretary  op  the  board  op  trade  of  jacksonville,  florida. 

Rooms  of  the  Jacksonville  Board  op  Trade, 

Jacksonville,  Fla.,  July  20, 1887. 

Dear  Sib  :  In  compliance  with  your  request  addressed  to  the  President  of  this 
Board,  I  beg,  most  respectfully,  to  hand  you  the  following  statistics,  which  have 
been  carefaily  compiled  by  me  from  Information  obtained  for  the  purpose  from  the 
merchants  and  shippers  of  this  city. 
I  am,  very  truly, 

James  M.  Fairlie, 

Secretari/. 
To  W.  M.  Black, 

Captain  of  Engineers,  U,  S,  A, 


commercial  statistics  furnished  BT  MR.  JAMES  M.  FAIRLIE  SECRETARY  JACKSON- 
VILLE BOARD  OP  TRADE. 

The  population  of  Jacksonville,  including  suburbs,  is  upwards  of  30,000,  the  in- 
crease being  nearly  100  per  cent,  in  the  past  five  years. 

There  are  nearly  6,000  buildings  in  the  city,  975  of  which  are  used  for  mercantile 
parsaits. 

By  a  recent  act  of  the  State  legislature,  the  city  boundaries  have  been  extended. 
The  city  of  Jacksonville  now  embraces  within  its  territorial  limits  all  of  the  principal 
labnrban  towns  and  villages.  It  has  a  river  frontage  of  nearly  6  miles  on  one  side  of 
the  river. 

It  is  the  railroad  center  for  the  State  of  Florida,  and  the  link  which  connects  the 
State  with  the  North  and  West. 

There  are  2,265  miles  of  railroad  in  operation  in  the  State  of  Florida,  all  of  which 
have  direct  connection  with  the  city  of  Jacksonville.  Fully  half  of  the  lumber,  naval 
stores,  oranges,  fruits,  vegetables,  and  other  domestic  products  shipped  from  the  in> 
tenor  of  the  State,  passes  tbrojagh  Jacksonville. 

The  Florida  Fruit  Exchange,  located  in  Jacksonville,  handles  the  bulk  of  the  fruit 
and  truck.  A  cotton  warehouse  is  now  in  course  of  construction,  with  the  view  of 
making  Jacksonville  the  cotton  market  of  the  State. 

There  are  two  steamship  lines  and  a  large  number  of  schooner  lines  connecting 
Jacksonville  with  the  large  business  centers  of  the  Korth.  One  hundred  and  thirteen 
coastwise  and  22  foreign  sailing  vessels,  89  coastwise  and  11  foreign  steamers,  with 
a  combined  tonnage  of  146,708  tons,  arrived  at  the  port  of  Jacksonville  during  the 
year  ending  Jnne  30,  1887 — an  increase  of  22,466  tons  over  the  previous  year. 

One  hundred  and  eighty-eight  coastwise  and  26  foreign  sailing  vessels,  and  101 
coastwise  and  12  foreign  steamers,  with  a  combined  tonnage  of  151, 101  tons,  cleared 
from  the  port  of  Jacksonville  during  the  year  ending  June  30,  1887 — an  increase  of 
34,057  to  tons  over  the  previous  year. 

The  imports  and  exports  of  the  port  of  Jacksonville  have  been  less  during  the  past 
year  than  during  the  year  immediately  preceding,  but  much  greater  than  in  former 
years.  The  establishment  of  a  permanent  direct  steam-ship  line  between  Jackson- 
ville and  the  Bahama  and  West  India  Islands  will  add  materially  to  this  branch  of 
commerce. 

Almost  the  entire  trade  of  Florida  is  dependent  on  water  routes.  Fully  two-thirds 
of  the  entire  trade  of  the  St^ite  is  tributary  to  Jacksonville  ;  a  large  proportion  of 
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it,  boweyer,  comes  and  goes  by  way  ofSavanDab,  CbarlestoD,  and  Femaadinana,  the 
reason  being  tbat  as  there  is  deeper  water  on  the  bars  at  these  places  heavy  draught 
steam  and  sailing  vessels  can  make  more  rapid  and  cheaper  landings  than  at  present 
by  way  of  the  St.  John's  River.  It  is  acknowledged,  however,  by  shippers  and  ship- 
masters alike,  that  if  there  were  IB  feet  of  water  permanently  on  the  St.  John's  Sar 
the  gjreater  bnlk,  if  not  the  whole,  of  this  trade  would  come  direct  by  water  to  Jstcls:- 
sonville,  and  wonid  save  to  the  merchants  of  that  city  as  well  as  the  business  men  of 
the  interior  towns  of  Florida  not  less  than  $500,000  per  annum,  lliis  amonnt  is  be- 
ing paid  at  present  by  these  parties,  partly  on  account  of  increased  freight  rates  ow- 
ing to  shipments  being  sent  partly  by  rail ;  also  on  account  of  increased  insurance 
rates,  loss  oy  delays  and  damage  to  vessel  and  cargoes,  owing  to  the  present  unsatis- 
factory* condition  of  the  St.  ^^n's  Bar  and  portions  of  the  St.  John's  Channel. 

This  general  average  of  the  loss  to  the  commerce  of  the  city  of  Jacksonville  is  in- 
dorsed by  Capt.  Thomas  S.  Eells,  the  underwriter's  agent  at  Jacksonville. 

The  following  table  gives  a  partial  statement  of  the  amount  of  business  done  ia  the 
city  of  Jacksonville  during  the  year  ending  June  30,  1887 : 


Clu8  of  goods. 


Com bushels.. 

Oats do — 

Wheat do — 

Hay tons.. 

Bran  and  feed do — 

Floor barrels.. 

Grits  and  meal do — 

Cotton-seed  meal tons.. 

Groceries  and  provisions  .'. 

Lnmber  and  naval  stores 

Dry-ffoods,  boots,  and  shoes 

Haroware  and  building  material 

f*nmitnre.... 

Earthenware 

Sewing-machines    and  musical  instm- 

ments ■* 

Printing,  books,  and  stationery 

Jewelry  and  works  of  art 

Dniffs  and  chemicals 

Fmita  and  vegetables 

Confections  and  sundries -. 

Wines  and  liquors 

Cigars 


Quantity  sold. 


006,200 

847,954 

34, 674 

11, 702 

5,088 

24,480 

38,560 

6,032 


Hands  em- 
ployed. 


100 


435 
900 
254 
521 
73 
61 

60 
219 
115 
119 
143 
125 
250 
550 


Sfdaiiee  paid. 


$97. 120. 00 


387, 534. 00 
750, 000. 00 
223, 000. 00 
542. 500. 00 
37, 250. 00 
26,050.00 

28,  500. 00 

213, 230. 00 

10, 500. 00 

22,637.00 

14, 300. 00 

19, 000. 00 

223,  fiOO.  00 

350, 000. 00 


Total  value  nit 
goo<ls  sold. 


$2, 380, 222.  70 


3,765,481.00 
4. 824, 000.  00 
1, 561, 000. 00 
3, 268,  500.  00 
287.  000.  Oii 
125,000.00 


128, 

2,558, 

126, 

158, 

100, 

133, 

5. 175, 

1.750, 


500.00 
760.00 
000.00 
659.  00 
100.00 
000.00 
000.00 
000.00 


In  addition  to  these  thus  enumerated  there  are  the  railroa<ls,  shipping  companies, 
machine  and  boiler  shops,  ship  building  and  repairing  yards,  iron  works  and  fonnd- 
eries,  carriage  and  harness  shops,  brick  yards,  stone  and  terra-cotta  works,  fertilizer, 
palmetto  goods,  and  brush  manufactories,  etc.,  and  others  of  varied  character,  which 
would  maKO  the  above  estimate  more  than  double. 


O  2. 

IMPROVEMENT  OF  VOLUSIA  BAR.  FLORIDA. 


Oi)erations  for  improving  Volusia  Bar,  Florida,  have  been  carried  on 
at  intervals  since  December,  1880.  Four  appropriations  have  thus  far 
been  made  by  Congress  for  its  improvement  previous  to  the  current 
fiscal  year,  aggregating  $17,500. 

Volusia  Bar  is  located  at  the  south  end  or  head  of  Lake  George,  about 
102  miles  by  river  from  the  mouth  of  St.  John's  Kiver,  at  the  point 
where  the  waters  of  the  river  flow  into  the  lake. 

Twelve  steamboats  pass  this  pointdaily,  having  a  total  tonnage  of 
about  5,130  tons. 

An  examination  of  Volusia  Bar  with  a  view  to  its  improvement  was 
made  in  March,  1879.    A  rejwrt  thereon,  dated  July  10, 1879,  with  plan 
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•of  improveuieDt,  is  printed  as  Appendix  1 9,  Annual  Report  of  the  Chief 
•of  Engineers  for.lSfO. 

This  was  modified  as  reported  in  the  Annual  Bei>orts  of  the  Chief  of 
lEngineers  for  1882  and  1883,  Appendix  J  11  and  L 14,  respectively. 

PROJECT  OF  IMPROVEMENT. 

This  consists  of  the  narrowing  of  the  channel  by  two  converging 
brash  and  stone  jetties,  starting  from  the  shore  and  extending  to  the  6* 
ioot  curve  in  the  lake,  and  with  snch  width  between  the  ends  as  will 
maintain  a  channel-depth  of  6  feet  at  low  water,  where  before  improve- 
ment the  depth  was  3^  to  4^  feet.  The  channel  is  to  be  further  de- 
fined and  guarded  by  rows  of  fender-piles.  Dredging  is  to  be  resorted 
to  if  necessary  to  obtain  the  required  depth. 

The  estimated  cost  of  the  revised  project  is  $25,000. 

It  is  estimated  that  about  12,000  cubic  yards  of  material  should  be 
removed  by  dredging. 

OPERATIONS  TO  JUNE  30,  1886.  • 

The  West  Jetty,  built  on  a  straight  line  bearing  north  25  degrees  west, 
has  reached  a  length  of  2,206  feet  from  shore.  For  the  greater  part  it 
is  formed  of  a  single  course  of  pole  and  brush  mattresses,  from  6  to  12 
teet  wide,  loaded  with  broken  stone.  A  seconcl  course  of  6-foot  mat- 
tresses covers  159  linear  feet  of  the  outer  portion  of  the  jetty. 

The  shore  end  of  the  East  Jetty  is  about  2,400  feet  east  of  the  West 
Jetty.  It  is  built  on  lines  by  which  it  gradually  converges  towards  the 
latter  work  in  approaching  the  bar.  Its  aggregate  length  is  at  present 
3,459  feet.  From  the  shore  it  extends  1,836  linear  feet  on  a  range  bear- 
ing north  76  degrees  west ;  the  next  length  of  1,100  feet  bears  north  63 
degrees  west,  and  the  remainder,  which  is  located  upon  the  bar,  runs 
^boat  parallel  to  the  opposite  part  of  the  West  Jetty  and  240  feet  from 
it.  It  generally  consists  of  a  single  course  of  mattresses,  from  6  to  12 
feet  wide,  covered  with  riprap  stone,  except  for  247  feet  length  at  the 
bar,  where  a  second  course  was  put  on. 

One  hundred  and  fifty  fender-piles  were  driven  on  the  bar,  nearly  all 
in  clusters  of  three  and  four,  in  two  rows  75  feet  apart.  Each  row  ex^ 
tends  over  a  length  exceeding  800  feet  and  runs  about  x)arallel  to  the 
West  Jetty.  The  row  nearest  to  that  work  is  100  feet  from  it.  At  the 
beginning  of  the  fiscal  year,  July  1, 1884,  all  of  these  piles  had  been 
broken  or  knocked  down.  In  this  condition  they  formed  a  serious  ob- 
struction to  navigation. 

*lu  1885  the  broken  piles  were  removed.  New  piles  were  driven  in 
clusters  and  securely  fastened  with  chains.  The  width  between  rows 
was  increased  to  100  fc'et  and  the  piles  were  increased  in  size.  Stone 
was  placed  on  low  spots  on  the  East  Jetty, 

The  appropriation  having  been  nearly  exhausted  no  operations  were 
<^^MTied  on  during  the  year  ending  June  30, 1886. 

OPERATIONS  DURINa  FISCAL  YEAR  ENDING    JUNE  30,    1887. 

Ill  act  approved  August  5,  1880,  $7,500  were  appropriated  for  this 
I  ^ork.  With  this  appropriation  it  was  decided  to  raise  the  jetties  to 
I  lowwater  level  by  brush  fascines  loailed  with  stone,  and  to  repair  and 
I  strengthen  the  lines  of  guide  piles,  in  accordance  with  the  desire  of  the 
I  ^teamboat  men,  who  found  great  difficulty  in  following  the  jetty  channel 
^^Dg  high  winds  without  their  aid. 

8873  Kl^a  87 77 
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On  account  of  the  frequent  loss  of  piles  in  previous  years  it  was  de- 
cided to  greatly  strengthen  the  system  by  placing  single  piles  between 
the  clusters,  at  lOfoot  intervals,  and  by  binding  tlie  whole  strongl.v  to- 
gether by  two  lines  of  waling  strips. 

On  November  9,  1886,  proposals  were  opened  for  continuing  tho  ifn- 
provement  in  this  manner. 

A  contract  for  doing  this  work  was  entered  into  with  Mr.  James  A. 
Bryan,  the  lowest  bidder,  which  was  approved  by  the  Chief  of  Engr*- 
neers  November  29, 1886. 

Work  under  the  contract  was  commenced  January  24  and  completed 
May  16, 1887 ;  361.41  cubic  yards  of  fascines  and  858  cubic  yards  of  stone 
were  placed  in  the  East  and  West  jetties,  bringing  them  up  to  the  level 
of  mean  low  water  for  distances  of  2,930  and  1,940  feet  from  shore,  re- 
spectively. 

It  was  considered  best  to  leave  the  ends  low,  inasmuch  as  a  verv^  beav,v 
current  was  produced  by  this  work,  and  because  on  account  of  the  very 
slight  depth  in  the  lake  there  was  some  danger  of  forming  the  bar  out- 
side of  the  jetties ;  1 76  piles  were  driven  in  the  guide  row.^.  The  pi  les  of 
the  clusters  were  firmly  fastened  together  with  chains.  The  piles  were 
driven  15  feet  into  the  sand.  The  tops  of  the  old  piles  were  coated  with 
coal  tar  and  all  were  capped  with  tin  for  protection  against  the  weather. 
Two  lines  of  8-inch  by  10-inch  waling  strips  were  placed  on  each  row 
and  firmly  bolted  to  the  piles.  The  scarfs  in  these  strips  were  also  coated 
with  tar. 

An  examination  made  July  7  showed  that  the  least  depth  in  the  chan- 
nel on  the  bar  is  5  feet.  The  general  depth  varies  from  5  feet  to  5.9  feet. 
The  current  is  very  swift,  and  a  further  contraction  of  the  stream  woald 
be  detrimental  to  navigation. 

The  lake  is  very  shallow.  The  6-foot,  7-foot,  and  8-foot  curves  are 
now  420  feet,  780  feet,  and  1,440  feet,  respectively,  beyond  the  end  of 
the  jetties.  At  a  distance  of  3,464  feet  beyond  the  jetties  the  maximum 
depth  found  was  9.6  feet. 

The  draught  of  the  regular  lines  of  steamers  navigating  the  St.  John's 
Eiver  varies  from  3  to  5.5  feet,  and  the  depth  now  on  Volusia  Bar  is 
greater  than  on  bars  above,  between  Lakes  George  and  Monroe. 

Under  these  circumstances  it  is  not  advisable  to  attempt  to  deepen 
the  channel  in  the  bar  further  at  present. 

No  appropriation  is  asked  for  the  coming  year.  The  amount  on  hand 
will  be  used  in  maintaining  the  work,  which  can  be  done  with  an  annual 
expenditure  of  $500. 

Commercial  statistics  were  asked  for  but  could  not  be  obtained. 

This  work  is  in  the  collection  district  of  Saint  John's;  Jacksonville  is  the  nearest 
port  of  entr^.  Nearest  light-honse  is  V olnsia  Bar  light.  Nearest  fort  is  Fort  MarioD. 
Amonnt  of  revenue  collected  in  1887,  |1,759. 

Money  statement 

July  1, 1886,  amount  available $147.74 

Amount  appropriated  by  act  approved  August  5, 1886 : 7, 500. 00 

7,647.74 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 16.897.30 

Jnlyl,  1887,  outstanding  liabUities 37.87 

6, 935. 17 

July  1,  1887,  amount  available 712.57 


1 


Amou  D  t  that  can  be  profitably  expended  i  n  fiscal  year  end  i  ng  June  30, 1889         500. 00 
Submitted  in  compliance  with  requirements  of  sections  §  of  river  and 
harbor  ^ts  of  1866  and  1867, 
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AMraei  of  proposals  for  improving  Volusia  Bar^  Fla.f  opened  November  9,  1886,  hy  First 

Lieut.  W,  M,  Blacky  Corps  of  Engineers, 


Fascines. 


.1 


^  Name  of  bidder. 


b' 
ft 


'A 

1 
1 
3 
4 


is 

^  is 

E 
'S 

&4 


R.  G.  Rosa '  1,055 

Geo.  A.  DeCottea  1 , 0.*^r, 
s.  R.  ( :  um  nuni;8  1, 055 
J.A.Brvan '  l,05f 


-2 

ea 


9 


$2.00 
2.50 
.724 
.75 


o 


$2, 110.  (H 
2,  C,?7.  50 
761. 8^ 
701.  2.'^ 


Stone  or  concrete. 


Piles. 


.9 
9 

w  a, 

ir 

a 

« 


527.3 
527.3 
527.  3 
527.3 


9 

b) 
u 

•c 

P4 


o 
H 


o   . 

b  a 

el 

a 
(3 


9 

<s 

9 
9 

P< 

& 

o 
c 

•c 

Pk 


$4. 50  $2, 372. 85  153  $5. 00 

5.50   2,000.15  153   5.50 

5.30   2,794.60  153  5.92^ 

4.  75   2, 504. 68  153.  4. 50 


3 

o 


Waling  strips. 


i 


9 

2  • 

on 


1 

a 


$745.0017,500 
841.50!  17, 500 
906.53117,500 


P4 


o 


$30.  00  $525. 00 


32.501  568.75 
20.00;  350.00 


088.50  17,500  20.00  350.  Ou 

I  I 


• 
Kume  of  bidder. 

R-G.Howi 

O00.A.  DoC'ottes 
S.K.Cnniining8... 
J.  A.  llryan: 

Chain. 

Sawing  off  all  piles 
not  redriven. 

Kechaininj;  old  piles 
not  redriven. 

• 

« 

« 

1 

b 

i 

2 

s 

Estimated  number  of  poundii 
of  chain  required. 

Price  per  pound  in  place. 

• 

1 
II 

§3 

1- 

i 

p* 

p. 

• 

Estimated  number  of  pounds 
of  chain. 

Price  per    pound    for  re* 
chaining. 

Total. 

3 
4 

6.000  $0.10  $600.00 
6,  COO       .  08     4S0. 00 
6,00*)  1     .08     480.00 

6,000       .10  ,  600.00 

1            , 

115 
115 
115 
115 

$1.00 
.25 
(t) 
.25 

$115.00 
28.75 
06.00 
28.75 

4,500 
{*) 

i'506 

$0.10 

3.00 

5.£0 

.10 

$450. 00 
111.00 
032.50 
450.00 

$6,037.88 
7.567.65 

*  6,024.60 
5,413.80 

"37cln»ter». 

f  .\Iso  bidH  on  bolts  separate,  1,600  pounds,  at  6  cents  per  pound. 

t  Lowcrst  bidder. 

Contract  awarded  J.  A.  Bryan,  with  the  approval  of  the  Chief  of  Engineers. 


O3. 

IMPROVEMENT  OF  THE  UPPER  ST.  JOHN'S  RIVER,  FLORIDA. 

By  the  river  ancl.barbor  act  approved  July  5, 1884,  the  sum  of  $5,000 
was  apiiropriated  for  improving  the  Upper  St.  John's  River,  Florida. 
This  is  the  first  a])propriatioa  ever  made  by  Congress  for  this  work. 

The  part  of  the  St.  John's  River  referred  to  in  the  act  is  presumed 
to  lie.  that  portion  extending  from  Lake  Monroe  to  the  head  of  Lake 
George,  a  distance  by  river  of  about  45  miles.  An  examination  of  this 
section  wjvs  made  in  the  early  part  of  the  year  1870,  report  of  which, 
elated  July  10, 1870,  with  a  project  of  improvement,  is  printed  as  Ap- 
pendix I  9,  Annual  Report  of  the  Chief  of  Engineers  for  1879.    1%  waq 


L 


1220     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

stated  in  that  report  that  the  stream,  althoug^h  very  crooked,  is  of  am- 
ple depth  for  any  class  of  vessels  adapted  to  the  navigation  of  the  Cr]> 
per  St.  John's  River,  and  that  the  only  gain  to  be  secared  by  cut-oi9^ 
is  strictly  in  distance.  It  was  suggested  to  confine  the  workof  inai^rove- 
nieut  to  cutting  off  the  four  most  prominent  bends,  located  as  follows : 
(L)  A  bend  three-fourths  of  a  mile  above  Old  Town,  25  miles  below 
Lake  Monroe. 

(2)  Two  bends  about  2  miles  below  ManueFs  Landing,  7^  miles  below 
Lake  Monroe. 

(3)  A  bend  at  Manuel's  Landing,  5^  miles  below  Lake  Monroe.  The 
results  of  a  later  examination  of  the  same  section  of  the  river,  made  in 
conformity  to  a  provision  in  the  river  and  harbor  act  passed  August  2, 
1882,  did  not  differ  from  the.conclnsions  previously  reached. 

Pursuant  to  instructions  from  the  Department,  another  report  was 
submitted  October  5, 1883,  with  revised  plans  and  estimates. 

The  width  of  the  river  at  the  bends  named  varies  from  130  to  150  feet, 
and  in  the  reaches  connecting  them  from  150  to  200  feet.  The  banks 
and  adjoining  ground  average  4  feet  above  water-surface  at  low-river 
stage.  The  plan  of  improvement  contemplates  cut-offs  100  feet  wide  at 
the  bottom,  side  slopes  1  on  1,  and  a  low-river  depth  in  the  cuts  of  0 
feet.  This  depth  was  iidopted  as  being  the  maximum  low-river  depth  at 
the  shoalest  places  between  Little  Lake  George,  20  miles  1[)elow  the 
head  of  Lake  George,  and  Lake  Monroe. 

Two  estimates  were  submitted,  one  for  straight  cut-offs  with  qaite 
easy  curves  so  as  to  offer  no  obstruction  to  navigation.  The  work  would 
principally  consist  of  dredging,  but  a  few  light  closure  dams  would  have 
to  be  built  and  some  grubbing  done.  The  estimated  cost  of  this  im- 
provement is  $43,000  for  straight  cut-offs  and  $38,800  for  curved  cut- 
offs.   The  latter  system  has  been  adopted. 

The  appropriation  available  being  small,  it  was  proposed  to  begin 
operations  by  opening  the  shortest  cut— that  at  Old  Town.  Proposals 
for  this  work  were  invited  to  be  opened  October  24, 1884.  No  bids 
were  received. 

Under  these  circumstances,  with  the  approval  of  the  Chief  of  Engi- 
neers, it  was  decided  to  await  further  appropriations  before  beginning 
the  work. 

This  part  of  the  river  is  passed  over  by  steam-boats  about  twelve 
times  per  day. 

The  balaTice  available  and  the  appropriation  asked  for  are  to  be  used 
in  accordance  with  the  approved  project. 

This  work  is  located  in  the  collection  district  of  Saiut  John's.  Jacksonville  is  tbe 
nearest  port  of  entry.  Nearest  light-hoase  is  Volusia-Bar  Light.  Nearest  fort  is  Fort 
Marion.    Amount  of  daes  collected  in  fiscal  year,  $1,759. 

Money  statement 

July  1, 1886,  amoant  available |4, 975. 16 

July  1,  1887,  amonnt  expended  daring  fiscal  year,  exclosive  of  liabilities 
outstanding  July  1,  1886 3.44 

July  1,  1887,  amount  available 4,971.72 

{Amount  (estimated)  required  for  completion  of  existing  project 33. 800. 00 
Amonnt  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  X866  an4  1967. 
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O4. 

SURVEY     OP   ENTBANOE    TO    HABBOB    OF    KEY   WEST,  FLOBIDA,  AND 

PEOJECT  FOB  ITS  IMPBOVEMENT. 

The  Florida  Keys  coosist  of  a  chain  of  rock  and  sand  islands  extend- 
ing south'westerly  from  Cape  Florida  for  nearly  200  miles.  They  are 
connected  by  extensive  sand-flats,  underlaid  by  the  rock,  a  soft  oolitic 
limestone,  from  which  the  sand  is  almost  entirely  iormed. 

This  chain  is  a  barrier  for  all  shipping  from  the  Atlantic  to  the  Gulf 
(eastern  and  middle)  ports;  and  the  straits  between  it  and  the  West 
India  Islands  form  a  i)assage  justly  dreaded  by  mariners.    This  barrier 
is  crosaed  by  four  navigable  channels,  one  between  Mie  Dry  Tortugas, 
at  the  western  extremity  of  the  chain,  and  Kebecca  Shoals;  one  east  of 
Bebecca  Shoals;  the  third  (the  Boca  Grande  Channel)  28  miles  farther 
cast;  and  the  fourth  (the  northwest  channel  of  Key  West  Harbor)  im- 
mediately west  of  Key  West,  05  miles  east  from  the  Dry  Tortugas.    It 
is  this  easterly  position,  combined  with  the  good  haibor  of  Key  West 
tl  its  extremity,  which  gives  this  channel  its  importance.    It  is  Ufeed  by 
vessels  en  route  between  the  Atlantic  Ocean  and  Gulf  ports  which  do 
not  draw  more  than  lOJ  feet  of  water,  the  depth  available  on  the  bar 
which  now  obstructs  its  northern  end.    An  average  daily  tonnage  of 
(estimated)  2,500  tons  passes  through  it.    In  rough  weather  the  avail- 
able depth  is  still  more  reduced,  and  vessels  of  more  than  8  feet  draught 
are  compelled  to  pass  through  one  of  the  channels  near  Tortugas,  the 
Boca  Grande  Channel  being  also  impassable  at  such  times. 

The  necessity  for  the  improvement  of  the  channel  over  this  bar  was 
first  brought  to  the  notice  of  Congress  in  1868.  An  examination  of  the 
bar  was  ordered.  This  was  made  by  Lieut,  (now  Maj.)  W.  R.  Litver- 
Diore,  Corps  of  Engineers,  under  the  direction  of  Col.  J.  H.  Simpson, 
Coq^is  of  Engineers.  A  project  was  submitted  for  opening  a  dredged 
channel  across  the  bar,  300  feet  wide,  18  feet  deep  at  mean  low  water, 
and  9,000  feet  long,  at  an  estimated  cost  of  $217,272.  Nothing  more 
fieems  to  have  been  done  at  that  time. 

In  1881  anothei*  examination  of  the  harbor  was  ordered  by  Congress. 
"Ihis  was  made  b^'  Mr.  Thomas  L.  Harrison,  assistant  engineer,  under 
the  direction  of  Capt.  (now  Maj.)  A.  N.  Damrell,  Corps  of  Engineers, 
as  reported  on  page  1314,  Report  ot  the  Chief  of  Engineers,  1 882.  Major 
Damrell  submitted  a  project  for  dredging  a  cut  300  feet  wide  and  17 
feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $140,000.  In  1882 
ingress  appropriated  $25,000  for  work  under  this  project.  With  this, 
a  cut  60  feet  wide  and  15  feet  deep  at  mean  low  water  was  made  across 
the  bar  in  1883.  In  his  report,  submitted  August  12, 1884,  Major  Dam- 
1^11  states:  "  UnoflBcial  reports  as  to  the  filling  up  of  the  dredged  chan- 
nel confirm  the  opinion  expressed  in  my  last  annual  report,  namely, 
that  the  improvement  would  not  be  permanent.  No  ap])ropriatiou  is 
^ked  for,  at  least  until  a  further  examination  can  be  made.'' 

In  his  report  submitted  July  20, 1885,  the  oflBcer  then  in  charge,  Capt. 

William  T.  Rossell,  Corps  of  Engineers,  confirms  the  report  as  to  the 

filling  up  of  the  dredged  channel,  and  asks  that  ''an  appropriation  of 

W,500  be  made  for  an  examination  before  more  work  is  attempted." 

In  August,  1886,  Congress  appropriated  $2,500  "for  examination 

I       *tid  survey  of  the  entrance  to  harbor  at  Key  West,  Fla."    This  survey 

^as  made  in  December,  1886,  and  January  and  February,  1887,  by  Mr. 

I       r^^'  Sackett,  assistant  engineer,  to  whom,  with  his  party,  my  ac- 

I       wowledgments  are  due  for  faithful  and  efficient  work.    No  help  could 

i 
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be  obtained  from  the  previous  surveys,  as  the  bench-marks  left  bj 
them  had  disappeared  and  the  work  had  to  be  done,  d^  novo,  GDhis^ 
with  the  expected  interruptions  due  to  stormy  weather  and  the  exposed 
site,  made  it  impossible  w^ith  the  reduced  approi)riation  ($1,000  less 
than  the  estimate)  to  obtain  all  of  the  data  which  are  needed  for  a,  full 
discussion  of  the  subject.  Enough  has  been  obtained  to  base  b,  pro* 
ject  upon,  though  the  full  effects  of  the  improvement  recommended,  for 
this  exposed  site  can  not  be  foretold. 

DESCRIPTION. 

The  Northwest  Channel  is  bounded  and  defined  by  the  extensive  sand- 
flats  of  the  reef.    These  are  in  this  vicinity  covered  by  from  2  to  4  feet 
of  water  excepting  towards  the  north  side  of  the  reef,  where  the  \rater 
deepens  to  from  5  to  10  feet.    The  general  outlines  of  the  channel^  vride 
and  deep  at  the  southern  entrance,  and  graduall}^  narrowing  and  shoal- 
ing until  it  is  almost  lost  on  the  flat«  of  tiie  north  side  of  the  reef,  would 
proclaim  it  to  be  a  channel  formed  and  maintained  essentially  by  the 
flood  currents  from  the  Atlantic  Ocean.    It  starts  between  buoys  !Nb.  9 
and  No.  11,  due  west  from  Fort  Taylor,  Key  West,  and  runs  almost 
straight  in  a  northwesterly  direction  for  a  distance  of  6  miles,  with  a 
general  channel  width  of  nearly  one-half  mile  and  a  depth  of  from  19J 
to  21j  feet.    There  it  shoals  to  from  15  to  17  feet,  but  continues  its 
course  for  1  mile  farther,  when  it  divides.    What  is  apparently  the 
main  channel  turns  sharply  toward  the  southwest,  and  continues  in 
that  direction,  with  a  width  of  ab«ut  one-fourth  mile  and  a  depth  of 
from  11  to  15  feet,  for  about  2  miles  more,  when  it  spreads,  and  is  lost 
on  a  flat  covered  by  not  more  than  7  feet  of  water. 

The  other  branch  turns  sharply  to  north  by  east,  and  passes  through 
devious,  bar-obstructed  channels  to  the  deep  water  of  the  Gulf,  a  distance 
of  about  three-fourths  of  a  mile.  This  is  tlie  real  ship-channel.  It  ha^ 
a  maximum  available  depth  of  11  feet,  and  is  the  "entrance'^  whose  im- 
provement is  desired. 

CHARACTER   OF   BAR. 

The  oolitic  coral  rock  of  which  the  reef  is  composed  is  found  at  various 
depths  in  the  vicinity  of  this  bar.  Near  the  light-house  and  beacon  it 
lies  at  a  depth  of  from  8  to  15  feet,  and  has  its  surface  swept  clean  of  sand 
by  the  currents.  On  the  bar  itself  the  rock  could  not  be  found  at  a 
depth  of  18  feet.  The  exhaustion  of  the  approi)riatiou  prevented  more 
extensive  boring  operations. 

The  sand  overlying  the  rock  is  almost  entirely  formed  from  it.  Tested 
with  nitric  acid,  there  was  no  visible  solid  residuum.  A  cubic  foot  dry, 
settled  by  shaking,  weighed  80  pounds.  Saturated  with  water  it  weighed 
111  pounds,  showing  the  volume  of  voids  to  be  about  50  j)er  cent,  of  the 
whole.  Onehalf-grain  weight  of  sand  contained  4  pieces  of  shell  0''.03 
to  0''.06  in  diameter ;  6  rounded  calcareous  particles  O'^O.^  to  0".08  in 
diameter;  and  1,199  subangular  pieces  with  an  average  diameter  O''.O05. 
Allowed  to  fall  through  water,  the  flnal  velocity  attained  was  1".6  per 
second  for  the  larger  and  0''.52  per  second  for  the  finer  grains.  Hence 
vertical  currents  of  that  velocity  would  keep  this  sand  constantly  in  sus- 
pension. During  storms  the  water  over  the  entire  bar  and  flats  assumes 
a  milky  appearance  from  the  sand  stirred  up  by  the  wave  action. 

WINDS  AND  WAVES. 

From  the  observations  of  the  U.  S.  Signal  Service  in  Key  West, 
taken  three  times  daily  from  1871  to  1886  inclusive,  Plate  XIX  has 
been  prepared,  to  show  the  relative  frequency  of  winds  from  the  differ- 
ent quarters.    Taking  the  number  of  days  on  which  west  winds  pre- 
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vailed  as  nnity^  1.1  would  represent  the  number  of  calm  days.  The 
largest  number,  9.2,  represents  the  number  of  days  of  east  winds.  ''Tbe 
prevailing  winds  during  each  month  are  as  follows:  January,  north- 
east; February,  east-northeast ;  March,  northeast  to  southeast;  April 
to  September,  east;  and  October  to  December,  northeast.  In  four  of 
the  si&teeu  years  considered,  north  winds  prevailed  in  January  aiul 
February.      The  northerly  winds  have  the  greatest  average  velocity." 

"  In  all  tbe  observations  taken  of  the  direction  of  the  waves,  in  calm 
leather  and.  in  storms,  they  invariably  came  from  some  point  between 
tie  north  and  northwest.  For  instance,  the  record  of  observations  at 
Station  !Beacon  January  11,  at  10  a.  m.,  shows  that*  a  stiff  breeze  was 
blowings  from  north  22^  east,  with  the  current  setting  north,  while  the 
waves,  3  feet  in  height  (6  from  crest  to  hollow),  with  a  period  of  three 
seconds,  were  coming  from  north  20°  west.''  (Report  of  Assistant  En- 
gineer Sackett.) 

The  ship  captains  report  the  maximum  height  of  waves  in  the  Oulf, 
near  the  £ley8,  as  about  10  feet  from  hollow  to  crest,  and  that  waves 
never  break  in  18  feet  of  water. 

TIDES  AND  TIDAX.  CUERENTS. 

There  are  two  tides  daily  in  the  northwest  channel.  The  reports  of 
tbe  U.  S.  Coast  Survey  show  a  range  of  3.5  feet  for  spring  tides  and  of 
IS  feet  for  neap  tides.  Continuous  observations  taken  at  the  north- 
west light-bonse  for  one  month  during  the  survey  show  a  mean  range 
of  tide  of  2.63  feet;  the  minimum  was  .73  feet  and  the  maximum  was 
i^feet  in  any  one  day.  The  maximum  was  during  a  calm,  and  the 
minimnm  during  a  high  wind  from  the  north.  The  maximum  variation 
in  the  height  of  two  successive  high  waters  was  .88  feet,  and  of  two 
Mccessive  low  waters  1.75  feet.  In  both  instances  there  was  little  or 
iM)  wind.  Mr.  Sackett  reports  that  in  general  the  height  of  the  tide  was 
bat  little  influenced  by  the  wind,  though  irregularities  in  the  times  of 
hi^h  and  low  water  were  probably  produced  by  it. 

The  time  of  high  water  at  the  northwest  lighthouse  is  later  than  at 
Fort  Taylor,  Key  West,  by  a  mean  of  2  hours  and  13  minutes  and  of 
low  water  b3'  1  hour  and  39  minutes.  The  time  of  high  and  low  water  at 
the  bell  buoy  was  not  observed.  At  the  light-house  the  mean  interval 
for  73  tides  from  high  water  slack  to  low  water  slack  is  6  hours  and  15 
minutes,  and  from  low  water  slack  to  high  water  slack,  6  hours  and  21 
minutes. 

The  total  computed  flow  through  the  northwest  channel  near  the  chan- 
nel buoy,  2  miles  southeast  from  the  light-house,  during  one  ebb  tide, 
hstiLng  6  hours  and  15  minutes,  was  3,363,647,439  cubic  feet ;  during 
ooe  flood  tide,  lasting  7  hours  and  15  minutes,  5,424,814,427,  giving  a 
mean  velocity  of  1.09  feet  per  second  for  the  ebb  and  1.49  feet  per  sec- 
ond for  the  flood. 

DIEEOTION  OF  CUKEENTS. 

The  currents  in  the  channel  proper  follow  the  general  direction  of  the 
channel,  flowing  northwest  during  floods  and  southeast  during  ebbs. 
Their  velocities  during  one  tide  are  shown  on  Plate  XVII.  The  rela- 
tive directions  and  velocities  of  the  currents  near  buoy  No.  3  (on  the 
bar)  and  at  the  bell  buoy  (off  the  bar)  are  plotted  on  Plate  XV.  An 
examination  of  this  plate  sho^s  <^  that  at  the  stations  on  the  bar  and 
at  the  bell  baoy,  which  are  not  in  a  confined  channel,  the  direction  of  the 
current  varies  during  the  ebb  and  flow  through  the  entire  arc  of  the 
horizon.'^  This  plate  shows  that  the  direction  of  the  currents  at  the 
mouth  of  the  channel  are  modified  by  the  ebb  and  flow  along  the  north- 
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ern  face  of  the  reef.  The  geoeral  trend  of  the  north  fa<5e  of  the  r^^f  and 
of  the  northwest  channel  are  also  shown  on  the  plates.  The  flood  cur- 
rents through  the  north  west  channel  are  stronger  than  theebb,as  mig-iit 
be  expected  from  considerations  previously  mentioned. 

The  observations  for  the  direction  of  the  currents  at  bell  buoy  were 
made  during  daylight  of  January  13,  and  those  near  buoy  No.  3  on  Jan- 
uary 14, 1887.    The  light-house  tidal  record  shows  that  on  January  13 
and  14  the  first  low  water  was  at  8  a.  m.,  second  high  water  at  2.45  and 
3.25  p.  m.,  respectively,  and  second  low  water  at  8  and  9  p.  m.,  respect 
ively.    The  range  of  the  tide  was  nearly  the  same  on  the  two  days.     For 
purposes  of  comparison,  therefore,  without  much  error,  we  can  assume 
that  the  observations  were  made  simultaneously.    Plotting  them  as  in . 
Plate  XVI,  the  relative  strength  and  direction  of  the  currents  at  any 
one  time  can  be  seen.    It  will  be  observed  how  the  changes  in  direction  - 
of  the  currents  at  the  bell  buoy  are  followed  by  smaller  but  correspond- 
ing changes  in  direction  of  the  currents  on  the  bar.    Plates  XV  andi 
XVI  throw  great  light  on  the  probable  cause  of  the  bar  at  the  mouth: 
of  the  channel.    A  comparison  of  the  various  charts  of  the  bar  made  at: 
such  long  intervals,  1850, 1868,  and  1886-'87,  shows  how  staple  the  con- 
ditions have  remained,  and  the  prompt  and  complete  obliteration  of  tbei 
channel  dredged  in  1883  shows  clearly  that  an  entire  change  must  be 
made  in  these  conditions  before  any  permanent  improvement  is  i>os8ible. 

SUMMARY  AND  CONCLUSIONS. 

(1)  The  volume  of  water  passing  through  the  northwest  channel  on 
every  tide  between  Fort  Taylor  and  a  point  6  miles  to  the  northwest 
is  sufiflcient  to  make  and  maintain  a  permanent  channel  through  the 
very  light  shifting  sands  J  mile  wide  and  20  feet  deep. 

(2)  The  ebb  and  flood  tides  through  this  channel  are  opposite  in 
direction  and  flow  for  nearly  equal  periods  of  time.  The  flood  currents 
have  the  greater  velocity  and  move  ^  volume  of  water  1.6  times  greater 
than  do  the  ebb. 

(3)  Along  the  northern  face  of  the  reef  near  Key  West,  the  ebb  and 
and  flood  currents  are  also  opposite  in  direction  and  have  their  maxi- 
mum velocities  nearly  parallel  to  the  general  line  of  the  reef- 

(4)  The  times  of  maximum  flow  of  ebb  and  flood  are  nearly  coinci- 
dent on  the  two  sides  of  the  bar  proper,  but  vary  in  direction. 

(5)  The  resultant  force  of  the  two  currents  gave  a  velocity  on  the 
bar  of  1.2  feet  per  second  north  25<^we6t;  .45  feet  per  second  east; 
.77  feet  per  second  south ;  and  .25  feet  per  second  west,  while  passing 
from  one  maximum  flood  velocity  to  the  next. 

(6)  This  interi'erence  of  currents  at  this  point  spreads  the  volume  of 
water  coming  through  the  clear  portion  of  the  northwest  channel  and, 
by  this  and  by  the  cross-currents  produced,  causes  the  bar. 

(7)  All  heavy  waves  come  from  a  direction  between  the  north  and 
west.  They  further  reduce  the  available  depth  on  the  bar.  Their  max- 
imum height  may  be  taken  as  10  feet  from  hollow  to  crest. 

(8)  A  breakwater  or  dike  properly  located  along  the  west  side  of 
the  bar  and  having  a  general  north  and  south  direction  would  afford 
protection  from  waves,  would  protect  the  channel  currents  from  inter- 
ference from  the  littoral  currents  on  the  north  side  of  the  reef,  and 
would  turn  the  entire  volume  of  the  flood  currents  of  the  northwest 
channel  in  a  body  across  the  bar,  with  a  benflcial  scouring  effect. 

LOCATION  OF    DIKE, 

The  dike  must  be  so  located  as,  first,  to  collect  and  turn  the  flood  cur- 
rents of  the  northwest  channel  through  one  channel  across  the  bar ;  sec- 
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ood,  \x>  protect  these  carrents  from  the  action  of  the  flood  currents  flowing 
alon^  t>lienorth  side  of  the  reef;  third,  to  protect  the  bar  from  waves  from 
the  northwest ;  fparth,  to  follow  a  line  which  will  permit  the  greatest 
economy  in  building  the  dike. 

To  falflU  the  first  condition,  the  dike  must  start  at  a  point  on  the 
flats  sonth  of  the  present  channel  lines,  to  prevent  the  flood  currents 
from  pskssing  to  the  west  around  it.  It  must  be  so  located  across  the 
tftlse  cbannel  north  of  the  light-house  as  to  keep  the  angle  of  incidence 
of  the  general  flood  currents  of  the  northwest  channel  within  the  limits 
foT  easy  divergence,  say  36^  to  40o  (Prof.  Papers,  Corps  of  Engineers, 
Xo.  13,  p.  333,  ed.  1876.) 

To  satisfy  the  second  condition,  the  direction  of  the  dike  must  make 
an  angle  of  not  more  than  90^,  measured  from  south  to  west,  with  the 
general  direction  of  north  side  of  the  reef.    . 

The  third  condition  will  be  satisfied  sufficiently  by  any  direction  east 
of  north  (the  waves  always  coming  west  of  north),  and  by  prolonging 
the  dike  to  the  deep  water.  For  the  fourth  condition,  the  dike  should 
be  as  short  as  possible  and  located  in  shallow  water. 

A  dike  located  on  the  lino  shown  on  the  chart  will  satisfy  all  of  these 
eonditioDS,  it  is  believed,  to  the  best  advantage.  It  could  be  prolonged 
further  to  tho  south  should  that  prove  necessary. 

Tiie  north  channel  frequently  spoken  of  is  undefined  and  seems  to  be 
simply  the  general  deepening  of  the  flats  east  of  the  bar  channel.    As 
the  new  channel  must  have  the  general  direction  of  the  present  one 
under  the  conditions  given,  nothing  would  be  gained  by  improving 
this  north  channel,  while  the  length  to  be  deepened  would  be  greater. 
Gross-sectian  of  dike. — Excepting  at  its  northern  extremity,  the  dike 
▼ill  be  but  little  exposed  to  wave  action.    The  maximum  wave  height 
]M>rth  of  the  bar  may  be  taken  as  10  feet.    This  height  is  considerably 
reduced  in  the  shoal  water,  and  sbip- masters  place  the  highest  waves 
on  the  bar  at  not  more  than  4  feet.    A  top  width  of  12  feet  for  the  more 
exposed  portions,  and  of  8  feet  for  the  remainder,  will  be  ample.    The 
maximum  range  of  tide  is  4  feet.    Hence,  the  top  of  the  highest  wave 
u  high  water  may  be  9  feet  above  the  mean  low-water  level.    As  the 
wave  action  on  the  bar  is  most  destructive  at  low  tide,  it  is  probable 
that  the  channel  will  be  sufficiently  protected  by  a  dike  with  its  top  at 
the  level  of  the  highest  tides.    On  the  bar  the  crest  of  the  dike  may  be 
lowered  to  the  level  of  mean  high  water.    The  dike  will  be  built  of  rip- 
n&p,  capped  with  heavy  blocks  from  1  to  3  tons  in  weight,  laid  by  hand. 
The  sides  will  be  permitted  to  assume  their  natural  slope  under  the  ac- 
tion of  the  waves.    This,  in  most  instances,  in  the  comparatively  shoal 
Wbor  of  this  country,  has  been  about  1  on  2.    The  body  of  the  dike 
may  be  made  of  the  soft  coral  rock  of  the  keys.  •  The  capping  must  be 
heavy  granite  blocks. 

Excepting  on  the  bar,  aprons  will  hardly  be  needed,  on  account  of 
the  slight  depth  at  which  the  rock  bottom  is  found.  Where  the  rock 
lies  at  depths  of  more  than  20  feet  below  the  surface,  it  will  probably 
be  economical  to  build  the  jetty  on  foundation  mattresses  of  wood,  hav- 
ing a  width  transverse  to  the  jetty  of  from  100  to  120  feet 

PROBABLE  EFFECTS. 

Aa  before  stated,  the  volume  of  flow  through  the  l^orthwest  Channel 
Dear  its  point  of  division,  during  one  flood  tide,  lasting  seven  hours  and 
fifteen  minutes,  was  5,424,814,427  cubic  feet. 

If  this  entire  volume  were  diverted  through  the  new  channel  across 
the  bar,  the  loss  of  head  due  to  the  bend  would  be  inappreciable  (.1  to 
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A  of  an  inch).  If  fcLe  mean  velocity  of  flow  remained  the  same,  tin*  <;  n  >?«vs- 
section  required  to  permit  the  discharge  in  the  same  time  \voiiI<i  be 
139,494  square  feet.  With  a  mean  hydraulic  radius  of  Hi  feet,  this 
would  require  a  width  of  2,906  yards. 

If  there  were  a  loss  of  one-fourth  of  the  total  volume  of  flow,  the  other 
conditions  remaining  the  same,  with  a  mean  hydraulic  radius  of  IG  feet^ 
a  width  of  2,179  yards  would  be  required. 

Although  it  is  impossible  that  either  condition  would  be  fulflUed,  yet 
it  is  evident  that  with  the  large  volume  of  water  to  be  accommodated, 
a  greatly  improved  channel  must  follow  the  erection  of  the  breakwater, 
approximating  in  size  to  the  other  portions  of  the  Korthwest  Chaiiuel. 
Before  a  depth  of  17  feet  at  mean  low  water  can  be  attaiueil  the  point 
of  rock  1,500  feet  southeast  from  the  beacon  must  be  removed. 

There  is  some  danger  that  the  bar  may  re-form  around  the  end  of  the 
dike.  During  the  formation  of  the  new  channel  large  quantities  of 
sand  will  certainly  be  moved,  but  the  superior  velocity  of  the  Northwest 
Channel  currents  when  confined  to  their  new  channel  will  probably 
cause  this  sand  to  be  deposited  on  one  side,  or  at  a  sufficient  distaDce 
to  prevent  trouble. 

Should  the  current  be  unable  to  clear  its  channel  without  aid,  dredg- 
ing can  be  safely  resorted  to  nnder  the  protection  of  the  dike. 

ESTIMATE  OF  COST. 

Total  length  of  dike,  6,830  feet. 
Body  of  dike  (riprap,  coral  rock): 

166,626  cubic  yards,  at  |2.50 $416,565.00 

Capping  (heavy  granite  blocks) : 

10,119  cubic  yards,  at  $5 50,595.00 

Apron  (brush  mattresses) : 

45,533  square  yards,  at  |1 45,533.00 

612, 693.  00 
Engineering  and  contingencies : 

15  per  cent,  on  $512,693 76,903.95 

5^9, 596. 95 

If  the  rock  mnst  be  removed,  $18,000  mnst  be  added  to  the  estimate. 

The  harbor  at  Key  West  is  in  tbe  collection  district  of  Key  West,  Fla.,  which  is  the 
nearest  port  of  entry.  Nearest  light-house,  Key  West  Light.  Nearest  fort  is  Fort 
Taylor,  Fla. 

The  entire  amount  appropriated  for  this  survey  was  expended. 
Respectfully  submitted, 

W.  M.  Black, 
Captain  of  Engineers. 
United  States  Engineer  Office, 

JacTcHonviUe^  Fla,^  May  31,  1887. 


REPORT  OF  MR.   J.  W.   SACKETT,   ASSISTANT  EKGINERR. 

Jacksonville,  Fla.,  March  3, 1887. 

Sir  :  I  have  tbe  honor  to  submit  tbe  following  report  on  the  snrvey  of  the  **  North- 
west Channel,"  Key  West,  Fla. : 
The  work  contemplated  consisted  in — 

(1)  A  series  of  observations,  to  show  more  fully  the  charact-er  of  the  bottom. 

(2)  Current  observations,  to  give  the  force  and  direction  of  the  currents  at  different 
stages  of  the  tides  and  under  varying  cona^Mons  of  the  winds;  also,  to  determine  tbe 
volume  of  discbarge. 
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(3)  'f  idal  ol>8ervatioD8,  showing  the  duration  of  stages  of  the  tides  and  the  range. 

(4)  A  ixiiiiil>er  of  soundings  sufficient  to  locate  any  changes  since  previous  surveys. 

PRBLIMINABT  WORK. 

The  preliminary  work  consistedi  principally,  in  ratine  the  current  meter.  The 
SQis  meter,  bearing  maker's  No.  20,  was  received  in  excellent  condition,  having  just 
been  reHtted  with  iridium  bearings. 

The  phBbce  selected  for  rating  the  meter  was  on  the  north  side  of  Doctor's  Lake, 
which  connects  with  the  St.  John's  Bivor  abont  15  miles  above  Jacksonville,  where 
we  had  an   excellent  opportunity  to  measure  a  base  for  a  run  of  1,000  feet  in  water 
of  a  nniform  depth  of  7  feet,  and  where  the  current  was  inappreciable.    We  proceeded 
to  diia  place  November  18.  the  party  consisting  of  two  assistants,  two  recorders, 
an  engineery  and  a  helmsman.    Having  selected  the  line  for  the  run,  a  base-line  was 
BKasured  on^the  s^ore  approximately  parallel  to  it.    The  stakes  marking  the  run 
were  then  readjusted  so  thacthey  would  be  equidistant  from  the  base-line,by  turning  off 
equal  angles  from  each  end  of  the  base,  intersecting  lines  at  90  degrees  from  the  other. 
Stakes  ^ere  set  15  feet  inside  of  these,  with  which  two  otibers,  beyond  each  end  of  the 
nm,  were  ranged.    The  second  set  of  stakes  was  then  removed,  leaving  the  other  two 
■0  as  to  enable  the  observers  on  the  launch  to  know  about  when  they  were  approach- 
ing either  end  of  the  run.    The  meter  was  suspended  from  the  bow  of  the  launch  on 
a  name  of  sras^pipe  constructed  in  accordance  with  your  suggestions.    This  was  ar- 
anged  so  that  it  was  quite  rigid,  and  the  entire  apparatus  coiud  be  turned  back  over 
^  DOW  of  the  launch  or  lowered  into  the  water,  at  any  time,  with  ease.    The  method 
flf  construction  of  this  frame  is  shown  in  plate  1.*    When  in  use  the  meter  was  6  feet 
ahead  of  the  bow  of  the  launch  and  about  3  feet  below  the  surface.    An  observer  with 
atcansit  ^was  stationed  at  each  end  of  the  base  line,  which  was  1,000  feet  long,  and 
cue  at  the  register,  with  another,  with  a  time  piece,  on  the  launch.    One  Leclanch6 
cell  was  Qscd.    In  the  field  work  sometimes  two  were  required.    When  the  observers, 
^  engineer,  and  the  helmsman  were  in  readiness,  the  launch  approached  the  up{>er 
cad  of  the  line,  getting  carefully  in  range  with  the  stakes  at  the  other  end  and  pre- 
ptred  to  run  with  a  uniform  speed.    When  within  about  50  feet  of  the  stake  marking 
^  end  which  the  launch  was  approaching,  the  observer  at  that  end  of  the  base  line 
tailed  **  Keady."    The  man  recording  the  time  began  tapping  the  face  of  the  watch 
vith  his  pencil  at  each  second ;  the  pencil  being  up  at  half  seconds,  he  was  enabled  to 
aoib  the  time  to  the  nearest  half  second ;  at  the  same  signal  tho  observer  at  the  reg- 
ister ^*  took  up  the  beat."    At  the  instant  the  pipe  on  which  the  meter  was  suspend^ 
PMBed  the  cross  wire  of  the  telescope  the  transit  man  called  '*  Time,"  sharply  and  dis* 
^aetly.    The  time  and  the  reading  of  the  register  were 'noted.    The  same  was  done 
at  the  other  end.    The  velocity  of  the  launch  varied  from  1.2  to  8.3  feet  per  second. 

The  day  selected  for  the  rating  was  nearly  calm  and  the  water  was  very  smooth, 
^fteen  round  trips  were  made,  ^oing  down  and  back,  so  as  to  eliminate  the  effect 
of  current,  if  any  existed.  Taking  the  mean  of  each  trip  down  combined  with  the 
Bext  trip  back,  and  the  mean  of  each  trip  down  combined  with  the  previous 
^p  back,  twenty-nine  results  were  obtained.  These  were  plotted  with  reference 
te  a  system  of  rectangular  co-ordinates,  the  velocity  in  feet  per  second  (v')  being 
t]tt  abBCtssa,  and  the  revolutions  per  second  (n)  the  ordinate.  The  line  showing 
^^  relation  between  them  is  practically  a  right  line,  whose  equation  is  v'^an-^-h, 
ia  which  a  is  the  tangent  of  the  angle  which  the  line  makes  with  the  axis  of  abscis- 
*tt,  and  b  the  distance  from  the  origin  to  the  point  of  intersection  with  the  axis  of 
^^iuates.  (See  Plate  A.)  Substituting  the  observed  values  of  v'  and  n  in  the  above 
^nation,  forming  twenty-nine  equations,  and  each  one  being  conipared  with  all  the 
^crs,  435  values  for  each  a  and  b  were  obtained.  The  method  of  least  squares  was 
Appliid  to  these,  and  3.772  was  obtained  for  the  value  of  a,  with  a  probable  error  of 
0.00099,  and  0.091  for  b,  with  a  probable  error  of  0.00402. 

Pleparations  being  complete,  the  party  left  Jacksonville  for  Key  West,  December 
1*  On  account  of  the  weather  and  the  delay  in  securing  boats,  the  field  work  was 
not  begun  until  December  10.  At  this  juncture  the  party  consisted  of  two  assistants, 
|vo  recorders,  one  leadsman,  two  tidal  observers,  and  five  boatmen.  We  had  a 
^ton  schooner,  a  yawl-boat,  and  a  skiff. 

.  ^^-gaugea. — A  box  tide-^ange  was  established  at  the  Northwest  Light,  which  was 
^  ancceasful  operation  during  the  entire  survey.  A  gauge  was  also  established  at 
'^ort  Taylor,  the  object  being  to  obtain  the  dinerenoe  in  tho  times  of  high  and  low 
^ater  between  the  two  places.  No  tidal  constant  is  given  for  the  Northwest  Bar  in 
tbe  Coast  Survey  tide  tables. 

^M  line. — Not  being  able  to  identify,  with  a  certainty,  any  convenient  Coast  Snr- 
^^  stations,  I  decided  to  measure  a  base  line  on  the  flat  lying  north  and  east  of  Cot- 
^fwn  Key.    This  was  done  by  driving  3- inch  by  4-inch  stakes 


firmly  in  the  sand  100 


*•  Omitted. 
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feet  apart,  with  the  tops  to  the  same  level  and  with  large  copper-tack  ceaters,  o 
which  knife  marks  were  made  to  measare  from.  A  100-foot  Chestermaa  steel  t>a|] 
was  used,  care  being  taken  to  have  a  uniform  tension,  and  the  resalt  was  corrected 
for  temperature  and  the  catenary.    The  base,  as  corrected,  was  6,999.30  feet  lonin^. 

Signals. — Platforms  were  erected  for  the  transits  at  East  Base  and  West  Base.  £Ils< 
where  tripods  were  built  of  4-inch  by  4-inch  scantling,  25  feet  long,  surmouiz/ei 
by  a  flag-staif  made  by  nailing  together  1-inoh  by  3-inch  strips,  25  feet  lon^ — nail 
ing  the  edge  of  one  on  to  the  side  of  the  other.  These  were  built  from  the  sctiooner'i 
deck.  The  schooner  was  anchored  fore  and  aft  and  the  signal  built  on  the  'Wind  wan 
side.  The  scantling,  lashed  together  at  the  top,  were  hoisted  at  the  rigging  ftnd  the 
lower  ends  spread  by  leading  one  forward,  one  aft  and  one  abeam.  The  one  a^ean 
was  managed  from  a  small  boat  anchored  abreast  of  the  schooner.  They  were  tfaea 
lowered  to  the  bottom,  where  their  own  weight  would  keep  them.  The  ends  having 
previonsly  been  well  sharpened,  they  were  driven  down  by  a  heavy  maul  and  then 
thoroughly  lashed,  spiked,  and  braced. 

Triangulation. — Stations  East  Base,  West  Base,  and  Northwest  Light  were  occa- 
pied  by  transits.  To  the  principal  triangulation  points  the  angles  were  reflated  at 
least  five  times  and  both  verniers  read.  The  remaining  stations  were  ooonpied  with 
sextants,  each  station  being  occupied  by  two  observers  separately.  From  every 
station  angles  were  observed  to  the  two  sides  of  all  the  keys  visible  as  well  as  to  the 
light-houses  and  the  buoys.  

Sound%ng9. — The  soundings  were  all  taken  from  the  schooner  while  sailing.  Wlien- 
ever  possible  natural  objects  were  used  for  ranges.  The  principal  lines  radiate  from 
the  light-house.  As  a  matter  of  course  the  wind  did  not  serve  satisfactorily  at  times. 
This  resulted,  as  was  expected,  in  getting  some  of  the  lines  crowded ;  but  it  was  the 
only  way  to  cover  such  a  large  area,  in  the  limited  time,  without  a  steamer.  A 
snail  steam-launch  would  not  have  been  safe  on  this  bar,  exposed  as  it  is  to  the  open 
Gulf.  The  soundings  were  located  with  a  transit  at  the  li^ht-honse  and  a  sextant  ou 
board  the  schooner  j  the  observer  with  the  sextant  being  stationed  as  near  the 
leadsman  as  convenient,  and  the  transitman  observed  the  sextant.  The  location  of 
the  sextant  in  reference  to  the  lead  line  was  duly  noted  and  recorded. 

Topography, — The  only  topography  taken  was  that  of  the  coral  reef  extending  from 
the  west  of  Cottrel's  Key  towards  the  light-house.  This  wa^  located  by  triaugala- 
tion. 

Current  observations, — In  using  the  current  meter,  the  yawl-boat  was  anchored  by 
three  100-pound  anchors.  One  line  led  directly  forward  and  one  from  each  side  quar- 
tering aft.  The  bow  of  the  boat  was  towards  the  waves.  The  meter  was  clamped 
on  to  a  piece  of  ^-inch  gas-pipe,  3  feet  in  length,  the  lower  end  of  which  was  loaded 
with  10  pounds  of  lead.  To  the  upper  end  of  the  pipe  a  graduated  line  was  securely 
fastened  in  such  a  manner  as  to  be  easily  detached  when  required.  The  meter  cable,  a 
|-inch  tarred  manilla  line,  which  was  fastened  to  a  100-pound  mushroom  anchor  on 
the  bottom,  was  rove  through  the  gas-pipe  and  led  up  to  the  boat  together  with  the 
graduated  line,  by  which  the  meter  was  suspended  at  the  required  depth. 

An  apparatus  had  to  be  designed  to  counteract  the  rise  and  fall  of  the  boat  in  the 
sea-way.    The  method  of  construction  of  the  one  used  is  shown  in  Plate  II.     It  con- 
sisted of  a  frame,  with  2  arms,  10  feet  long,  working  outside  of  the  boat.     The  arms 
were  about  7  feet  apart  at  the  forward  end  and  2  feet  at  the  after  end,  with  a  cross 
piece  at  the  after  end  and  one  about  4  feet  from  the  forward  end.    The  second  cross 
piece  rested  in  chocks  on  the  gunwale  of  the  boat  and  the  other  swung  clear  of  the 
stern.    Counterpoises  weighing  about  50  pounds  each  were  placed  on  the  forward  eud 
of  each  arm.    The  meter  cable,  etc.,  was  fastened  to  the  cross  piece  at  the  after  end. 
The  arms  were  halved  into  and  rested  on  the  longer  cross  piece,  and  the  shorter  cross 
piece  was  halved  into  and  rested  on  the  arms.    It  was  fastened  together  by  pins 
which  could  be  easily  removed,  and  the  frame  taken  apart  and  stowed  in  the  boat. 
The  counterpoises  were  fitted  over  the  arms  and  fastened  with  a  pin,  for  which  holes 
were  provided  at  intervals  along  the  arms — the  weight  being  slipped  forward  or 
back,  thus  adjusting  it  to  give  the  proper  strain  on  the  meter  cable.     With  this  ar- 
rangement, practice  demonstrated  that  observations  could  be  conducted  without 
hinderance  when  the  boat  rose  and  fell  as  much  as  6  feet. 

At  each  station  occupied,  observations  being  begun  at  slack  water  if  convenient, 
readings  of  the  register  were  noted  every  five  minutes  and  the  meter  was  kept  at  mid- 
depth  until  it  was  estimated  that  the  maximum  velocity  of  that  tide  was  reached, 
when  observations  were  begun  at  different  points  in  the  vertical  plane.  The  meter 
was  retained  at  each  depth  for  two  minutes,  and  the  reading  of  the  register  noted  each 
minute.  The  results  of  these  observations  were  plotted  on  cross- section  paper,  the 
mean  of  the  two  results  at  each  depth  being  used,  and  a  curve  constructed  that  woald 
coincide  with  these  points  the  nearest.  This  curve  was  adopted  as  the  vertical  ve- 
locity curve  of  that  station.  The  ratio  of  the  mean  velocity  to  the  mid-depth  velocity, 
as  determined  from  the  curve,  was  used  as  the  coefficient  for  the  reduction  of  all  mid 
depth  velocities  at  that  station.     The  vertical  velocity  curves  for  the  different statiooi 
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shoiim  in  Plates  III  to  VII.  From  each  curve  results  are  taken  for  each  of  0.2  foot 
depth  ancl  1>hemeau  velocity  for  the  stations  determined  from  these  results.  The 
docities  At  different  depths  are  taken  off  graphically  as  required.  A  comparison 
been  luacle  between  the  mean  velocity  (Vm)  and  the  mid-depth  velocity  (V  i  D), 
stween  the  depth  of  mean  velocity  fillet  (M)  and  the  whole  depth  (D),  and  between 
thtd  depth  of  maximnm  velocity  fillet  (di)  and  the  whole  depth.  The  mean  results  of 
WMie  comparisons  for  all  the  stations  are,  viz : 

'^'*;=.925  -tT=.597  ^=.193 


ViD — *"*"  D — *^'  D 

The  results  for  each  station  are  shown  in  table  1.*    The  first  current  observations 

vete  taken  ^with  a  view  to  ascertain  the  volume  of  discharge  during  the  ebb  and 

A»od  tides  in  the  main  channel.    The  place  selected  for  the  cross-section  is  the  last 

[  pttt  of  the  channel  that  is  comparatively  well  defined.    In  view  of  the  impossibility, 

inth  the  means  at  hand,  of  ta^ng  simultaneous  observations  at  different  points  in 

f   tbe  section  so  as  to  obtain  the  horizontal  velocity  curve,  it  was  determined  to  take 

csrefal  observations  at  the  deepest  part  of  the  channel,  assuming  that  to  be  the  point 

of  maximnni  velocity,  under  circumstances  that  would  give  about  an  average  dis- 

eharge,  taking  a  sufficient  number  of  observations  in  a  vertical  plane  to  determine 

j    the  vertical  velocity  curve,  and  deduce  therefrom  the  horizontal  curve.    It  was  as- 

eiimed  that  the  horizontal  curve  of  velocity  in  this  comparatively  confined  channel 

was  approximately  the  same  as  the  vertical  curve  at  the  point  of  maximnm  velocity 

'     ofthe  cross- section.    (See  Humphrey's  and  Abbot's  Report  on  the  Mississippi  River, 

cAiWou  1^76,  page  212.) 
(  In  computing  the  dischar^^e,  each  tide  was  divided  into  ten  stages  of  eq^nal  dura- 
tion, and  the  cross-section  into  seven  divisions  of  such  size  as  the  shape  ot  the  bot- 
Vn  required.  The  coefficient  used  in  reducing  the  velocity  at  the  meter  stations  to 
tiist  at  each  division  is  the  ratio  of  the  velocity  on  the  vertical  velocity  curve,  at 
the  same  proportionate  distance  from  the  axis  of  the  curve  as  the  middle  point  of 
tk  division  was  from  the  meter  station  to  the  velocity  at  the  axis. 

The  data  for  the  construction  of  tables  2  to  9*  which  give  the  mean  velocity,  the 
tliKharge  for  each  division  for  each  stage  of  the  tide,  and  the  total  discharge  was  ob- 
ttiied  in  this  way. 

Distribution  of  meter  aiationa, — Station  1  was  situated  in  mid-channel,  about  2 
Biles  from  the  Northwest  Light,  toward  Key  West,  and  was  occupied  through  the  ebb 
uA  the  successive  flood  tides,  the  observations  being  complete. 

Station  2  was  in  the  channel  on  the  bar  near  Buoy  3.    The  ebb  tide  only  was  ob- 
•ttred, 
Station  3  was  near  the  bell  buoy.    Both  tides  were  observed. 
Station  4  was  on  the  bar  near  Station  2.    Both  tides  were  observed. 
Station  Beacon  was  on  the  southwest  side  of  the  channel,  where  it  makes  the  abrupt 
^ttn  to  cross  the  bar.    A  heavy  sea  prevailed  during  the  time  observations  were  made 
*t  this  station. 

DtreeUon  of  current, — The  results  of  the  mid-depth  observations  at  each  station,  re- 
^noed  to  mean  velocities,  have  been  plotted  with  co-ordinates  of  time  and  velocity, 
sod  are  shown  in  Plates  y III  to  X.t  It  will  be  noticed  that  the  direction  of  the  cur- 
>Bot  is  noted  at  intervals  on  the  ordinates.  An  examination  of  these  will  show  that 
Mthe  stations  on  the  bar  and  at  the  bell  buoy,  which  are  not  in  a  confined  channel, 
^  direction  of  the  current  varies  during  the  ebb  and  flow  through  the  entire  arc  of 
^e  horizon.  To  show  this,  as  well  as  the  velocities  in  the  different  directions,  graph- 
^ly,  the  plan  of  plotting  them  in  terms  of  direction  and  velocity  on  a  diagram  of 
Acentric  circles  with  radii  referred  to  the  meridian,  was  adopted. 
The  observations  at  stations  3  and  4,  plotted  thus,  are  shown  in  Plate  XV. 
This  diagram  also  shows  that  the  general  direction  of  the  currents  on  the  bar  is 
fPproximately  in  the  direction  of  the  prolongation  of  the  axis  of  the  main  channel  as 
iteomes  from  Key  West,  and  that  the  currents  off  the  bar  are  evidently  modified  by 
^«|^sbb  and  flow  throngh  the  large  breach  in  the  general  line  of  the  main  reef  east  of 
the  Marquesas  Keys,  called  Boca  Grande  Channel,  changing  it  in  fact  to  a  littoral  cur- 
^t,  flowing  transversely  to  the  direction  of  the  current  on  the  ''  bar,"  particularly 
anring  the  flood. 

^^6  flood-tide  current  is  stronger  than  the  ebb,  which  flnds  easier  exit  through  the 
'^  Grande  Channel,  owing  to  the  salient  position  of  the  Northwest  Bar,  and  the 
^comparative  inferiority  of  the  size  of  the  channel. 

^%dal  ohtervatians,— The  tide-gauge  at  the  Northwest  Light  gave  excellent  results 
^a  in  the  most  stormy  weather,  and  was  observed  by  men  in  whom  confidence  could 

*Omitted. 

t  Omitted ;  Plates  XV  and  XVI  substituted. 
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I 
be  placed.    It  was  observed  day  and  night  during  the  entire  snrvey.    Table  10*  slio^ir^ 
the  time  and  height  of  each  high  and  low  water,  the  maximnm,  minimum,  and  meaii'l 
ranffe  of  the  tide,  the  time  of  the  moon's  meridian  passage,  its  declination  and  phAsea, 
the  lunitidal  Interval,  and  the  direction  and  force  of  the  wind  for  each  day  from  X>e- 
cember  10  to  Januarv  15. 

On  Plate  XIV  the  high  and  low  waters  are  plotted  with  reference  to  co-ordixiatea 
of  time  and  height,  showing  also  the  times  of  the  moon's  meridian  passage  ancl  its 
phases. 

In  reference  to  the  diurnal  inequality,  the  table  and  plate  show  that  the  high  'water 
nearest  the  time  of  the  moon's  meridian  passage  is  higher  and  the  following  low  'water 
is  lower  than  the  preceding  and  following  one  when  the  moon's  declination  is  north, 
and  the  reverse  when  south.  They  also  show  that  the  wind  has  very  little  if  any 
effect  on  the  height.  Certain  irregularities  in  regard  to  the  time  are  probably  caused 
by  the  wind. 

The  mean  diurnal  inequality  in  the  heights  of  the  low  waters  is  nearly  three  times 
as  great  as  it  is  in  the  height  of  the  high  waters* 

The  difference  between  the  mean  of  the  highest  high  waters  and  of  the  lowest  higrh 
waters  is  0.43  feet. 

Thedifferenoe  between  the  mean  of  the  highest  low  waters  and  the  lowest  low  waters 
is  1.15  feet. 

The  plane  of  mean  high  water  is  2.63  feet  above  the  plane  of  mean  low  water.  The 
greatest  range  of  the  tide  observed,  4.B  feet,  was  on  December  13,  with  almost  a  calm, 
and  the  least,  0.73,  was  on  January  4,  with  a  strong  north  wind. 

The  greatest  variation  in  the  heijght  of  two  successive  high  waters,  0.88  feet,  was 
on  December  11,  and  of  two  successive  low  waters,  1.75  feet,  on  January  12.  In  both 
instances  it  was  almost  calm. 

The  mean  lunitidal  interval  during  the  time  of  observation  was  11  hours  and  24 
minutes. 

I'he  mean  of  the  differences  in  the  times  of  high  water  between  Fort  Taylor,  at 
Key  West,  and  the  northwest  light  is  2  hours  13  minutes,  and  of  low  water  1  hour 
39  minutes,  it  being  earlier  at  Fort  Taylor.  During  the  time  of  observation  this  in- 
terval seemed  to  vary  with  the  moon's  declination  as  follows :  In  reference  to  high 
water,  when  the  moon  was  at  its  greatest  declination  north,  it  amounted  to  abont  1 
hour,  when  at  its  greatest  declination  south,  as  much  as  4  hours;  in  reference  to  low 
water,  when  at  its  greatest  declination  north,  about  30  minutes,  and  when  at  its 
greatest  declination  south,  about  3  hours  20  minutes. 

Winds. — Through  the  courtesy  of  the  United  States  Signal  Service  observer  at  Key 
West  I  was  enabled  to  obtain  a  copy  of  the  record  of  the  observations  of  the  direc- 
tion of  the  wind,  taken  three  times  daily,  from  1871  to  1886,  inclusive.  It  is  found 
that  the  frequency  of  occurrence  of  the  winds  from  the  different  directions  is  about 
in  the  following  proportion,  viz:  West  1,  calms  1.1,  southwest  1.4,  south  1.7,  north- 
west 1.9,  north  6.2,  southeast  5.1,  northeast  7,  and  east  9.2. 

The  prevailing  winds  during  each  month  are  as  follows :  January,  northeast ;  Feb- 
ruary, east-northeast;  March,  northeast  to  southeast;  April  to  September,  east;  and 
October  to  December,  northeast.  In  four  of  the  sixteen  years  considered,  north 
winds  prevailed  in  January  and  February.  The  northerly  winds  have  the  greatest 
average  velocity. 

Wares, — In  all  the  observations  taken  of  the  direction  of  the  waves,  in  calm 
weather  and  in  storms,  they  invariably  came  from  some  point  between  the  north  and 
the  northwest. 

For  instance,  the  record  of  observations  at  Station  Beacon  January  11,  at  10  a.  m. 
shows  that  a  stiff  breeze  was  blowing  from  north  22  degrees  east,  with  the  current 
setting  north,  while  the  waves,  3  feet  in  height  (6  from  crest  to  hollow),  with  a 
period  of  3  seconds,  were  coming  from  north  20  degrees  west. 

During  a  strong  *'  norther  "  there  is  no  place  on  the  "  bar''  free  from  breakers.  This 
would  indicate  that  the  waves  are  at  least  6  feet  in  height. 

Character  of  bottom. — The  bottom  consists  of  calcareous  sand,  composed  of  fine  par- 
ticles of  broken  coral  and  shells  and  oolitic  rock  of  coral  formation,  of  both  of  which 
specimens  are  submitted. 

On  the  bar,  where  the  bottom  is  exposed  to  the  action  of  the  waves,  the  sand  is 
rather  compact,  so  much  so  that  it  was  only  with  difQculty  that  a  steel-pointed  iron 
sounding-rod,  i  inch  in  diameter,  could  be  forced  down  into  3  or  4  feet.  On  the  flats 
the  sand  is  softer,  partaking  more  of  the  character  of  marl.  The  rock  is  quite  soft. 
It  is  easily  cut  with  a  hatchet  or  crushed  with  the  heel.  I  am  told  that  it  hardens 
considerably  on  exposure  to  the  atmosphere. 

As  far  as  our  observations  and  those  of  previous  surveys  have  extended,  rock  occars 
nowhere  in  the  line  of  the  present  channel  at  a  less  depth  than  18  feet,  with  one  ex- 
ception, and  that  is  a  point  about  1,500  feet  southeast  of  Station  Beacon. 

•  Omitted. 
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There  is  a  reef  of  solid  rook  beginniDgat  a  point  aboat  3,800  feet  west  of  the  light- 
hocae  and  extCDding  thence  southwest  past  CottrelFs  Key.  This  reef  would  be  an  ex- 
esllent  base  for  a  jettyranning  thence  across  the  bar  on  the  west  side  of  the  channel. 
The  Korih  Channel. — In  regard  to  the  North  Channel,  which  is  the  expanse  of  water, 
of  nearly  uniform  depth,  to  tho  east  of  the  bnoyed  channel  across  the  northwest  bar, 
u  examination  of  the  contours  shows  that  the  cost  of  opening  a  channel  through  it 
would  be  mach  greater  than  through  the  present  channel.  As  to  the  question  ofper- 
msnent  improvement,  its  position  m  relation  to  the  main  channel  practically  debars 
it  from  consideration. 

General  observationa. — ^The  survey  was  made  under  some  disadvantages,  the  chief  of 
irhich  was  the  continued  bad  weather,  which,  however,  is  nothing  unusual  at  that 
time  of  the  year.  Fortunately  enough  it  happened  so  that  the  days  on  which  the  sound- 
inj^  were  taken  were  remarkably  favorable  and  the  water  very  smooth.  I  have  every 
ntson  to  believe  that  the  results  are  sufficiently  accurate  to  develop  a  project  for  the 
permanent  improvement  of  the  channel,  which  I  deem  quite  practicable,  also  to  es- 
timate the  approximate  cost  thereof. 

1  take  pleasure  in  calling  attention  to  the  very  efficient  services  of  assistants  F.  W. 
Bnce,  J.  O.  Gibbes,  jr.,  and  Roland  Woodward,  and  to  the  zeal  and  energy  which 
they  dijsplayed  in  the  performance  of  their  duties. 
The  map  of  the  survey,  10  tables  and  15  plates,  are  herewith  submitted,  viz:    ^ 

*  Table  1.  Comparisons  of  properties  of  velocity  curves. 

*  Tables  2  to  9.  Discharge  at  cross-section  No.  1. 

*  Table  10.  Tide-table,  Northwest  Light. 

*  Plate  1.  Outrigger  for  rating  current  meter. 
Plate  II.  Counterpoise  frame  for  current  meter. 
Plates  IIT  to  VII.  Vertical  velocity  curves. 
'Plates  VIII.  to  X.  Mean  velocity  onrves; 

*  Plate  XI.  Cross-section  No.  1. 

PUte  XV.  Diagrams  of  direction  and  velocity. 
'Plate  XIV.  Rise  and  fall  of  tide  at  Northwest  Light. 
Plate  A.  Plotted  results  of  rating  meter. 
Very  reei>eotfnlly,  your  obedient  servant, 

J.  W.  Sackktt, 
Assistant  Engineer. 

Cspt.  W.  M.  Black, 

CUfrps  of  Engimters, 


COMHBSCIAL  STATISTICS,  PORT  OF  KET  WEST,  FLORIDA. 

[Fnmisbed  by  If r.  George  Lewl«  uid  Mr.  A.  F.  Tift,  of  Xoy  West,  Fla.] 

ifmber  and  ekaracter  of  vessels  entering  and  clearing  at  the  port  of  Keg  West,  Fla., 

during  1886. 


YeiMlB. 

Foreign, 
in  cargoes. 

CoMtwiMS 
in  cargoes. 

Foreign, 
InbalMt 

« 

In. 

Oot. 

In. 

Oat. 

In. 

Oat 

Wtiuieig 

184 

87 

144 
8 
3 

114 

138 
5 

1 
M 

13 
2 

182 

KrtT!..  :;;:.. :.      :. . 

jHp :.::; 

•«fcooiie» 

94 

M 

9 

54 

Total 

278 

121 

287 

238 

24 

188 
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CUSTOM-HOUSE  RECEIPTS. 

Duties (602.354. 

Tonnage  tax 760. 

Marine-hospital  tax 36. 

Fines,  penalties,  and  forfeitures 3,641. 

Inspection  of  steam  vessels 91.49 

Immigrant  fun<L 2,589.51 

Official  fees ^ 3,986.2& 


Total 613,461.10 

Amount  of  tobacco  imported  (raw) 717,604.09 

Miscellaneous  Imports  (foreign) 125,262.59 

Total  intemal-revenne  tax  on  tobacco  collected  a  Key  West,  Fla.,  in  1886,    217, 831. 37 

Number  and  oharader  of  crmfi  engtiged  in  the  trafflo  of  Ke^  West  Harbor^  Fla. 


Steamera  (freight^  pawenger,  and  towing) 

Schooners 

Sloops 

Total 


Toiuiag«k 


4,039.79 
44.19 


7,M&9S 


Value  of  exports,  $529,720. 


Entranoee  and  olearanoes  at  the  port  of  Key  West. 


Description. 


Aroerioan  Teasels  Arom  foreign  ports 
Foreign  y easels  from  foreign  ports... 
Coastwise 

Total 


Bntranoes. 


No. 


234 

67 
278 


660 


Tonnage. 


00,846 

7,100 

280,064 


378,068 


Cloaranoea. 


No. 


225 

64 

264 


543 


Tonnage. 


76.S64 

6.711 

259,601 


342.676 


LETTER  OF  MR.  A.  F.  TIFT. 

Key  W«bt,  Fla.,  May  9,  1887. 

Dear  8ir  :  Herewith  I  beg  to  hand  you  a  list  of  vessels  to  my  consignment  that 
have  used  the  Northwest  Channel  in  entering  and  leaving  x>nr  port  fox  the  year  com- 
mencing April  1,  1886,  and  ending  March  30,  1887. 

I  forwaid  this  as  promised,  in  connection  with  the  subject  of  your  letter  of  15tb 
ultimo,  the  receipt  of  which  I  have  already  acknowledged. 


Your  plan  of  deepening  the  Northwest  Channel  entrance  to  our  harbor  is  a  capital 
one,  and  I  so  heartily  approve  of  your  suggestions  that  I  have  talked  the  matter  up 
thoroughly  (since  the  receipt  of  your  letter)  with  many  of  our  leading  citizens  and 
have  enlisted  their  co-operation  in  the  great  work,  they  agreeing  fully  with  me  in  it« 
feasibility  and  a  complete  realization  of  your  undertasing. 

That  the  deepening  to  a  depth  of  17  feet  of  the  Northwest  Channel  entrance  to  cor 
port  will  be  of  incalculable  benefit  to  commerce,  not  to  one  particular  section  only, 
but  to  the  whole  United  States,  is  beyond  a  doubt,  and  will  increase  the  tonnage 
using  this  passage  the  last  year  at  least  one-third,  particularly  when  it  is  charted 
and  otherwise  made  generally  known  that  its  depth  has  been  increased  to  17  feet. 

Trusting  that  I  may  hear  further  from  you  upon  this  subject,  I  am, 
Yours  very  truly, 

.      A.  r.  TjFT. 

Capt.  W.  M.  Black, 

Corps  of  Engineers^  U,  8.  A. 
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.t«f  of  vessels  to  the  ooMtgnment  of  A.  F.  Tift  that  have  entered  and  sailed  through  the 
.Northwest  Channel  entrance  to  the  port  of  Key  West,  during  the  year  oommendng  April 
1,  1886,  and  ending  March  31,  1887. 


Karnes  of  steameTs. 


»tt« 1 

litney I 

itcbinson | 


Total  arri- 
vals and 
depart- 
ures. 


\ 


303 


Total 

^triired 

tonnage. 


167, 567. 96 


Total  saUed 
tonnage. 


166, 573. 65 


*he  cargoes  consist  of  fhiit,  tobacco,  cigars,  general  merchandise,  etc. 


LETTER  OF  MR.  WM.  CURRT. 

Key  West,  Fla.,  ApHl  28, 1887. 

^EAR  Sir  :  The  arrivals  at  my  wharves  for  one  year  ending  April  1,  1887,  of 
)la  that  entered  port  throagh  the  Northwest  Channel  was  274,  of  an  average  ton- 
of  100  tons  each.  Aboat  one-half  of  this  number  were  lumber-loaded  vessels  from 
isacola  and  the  Mississippi  Sound ;  the  balance  were  from  various  ports  on  the 
irida  coast.  This  estimate  does  noc  include  any  fishing  or  sponge  vessels  of 
ich  there  are  near  100,  from  10  to  20  tons  each.  If  the  Northwest  Channel  should 
leepened  safficiently  there  is  no  doubt  that  it  would  be  of  great  benefit,  and 
lid  be  used  by  all  vessels  trading  to  Gulf  from  northern  ports,  thereby  saving 
and  distance  and  reducing  the  dangers  of  navigation  around  the  Tortugas. 
Very  respectfully,    ' 

Wm.  Curry. 

[r.  George  Lewis. 


letter  of  MR.  JOHN  JAY  PHILBRICK. 

Key  West,  Fla.,  April  26, 1887. 

[y  Dear  Sir  :  Referring  to  the  letter  of  Capt.  W.  M.  Black,  of  which  vou  sent  me 
)py,  covering  the  question  of  improving  the  Northwest  Channel,  I  beg  to  state 
t  the  importance  of  the  work  is  so  great  and  its  advantages  so  far-reaching  and 
leficial  to  the  commerce  of  the  world  that  I  hardly  feel  competent  to  present  them 
h  full  force.  To  carry  out  the  wishes  of  Captain  Black  towards  gathering  infor- 
tion,  statistics,  and  prgspects  bearing  upon  the  construction  of  a  jetty  or  break- 
Iter  running  from  the  Northwest  Light-house  to  deep  water,  as  I  understand  them, 
}  first  facts  to  be  shown  are  the  character  of  vessels  which  use  the  channel, 
bir  number  and  tonnage,  and  the  ports  to  and  from  which  they  are  bound.  The 
racter  of  vessels  now  using  this  channel  is  naturally  such  as  will  be  accommo- 
by  the  limited  depth  of  water,  and  varies  from  small  vessels  that  draw  no  moro 
m  SH  ^co^  to  large  vessels  that  are  built  to  draw  no  more,  but  which  if  built  for 
^er  waters  would  be  much  deeper,  both  for  purposes  of  safety  and  profit  as  well  as 
latisfy  the  demands  of  scientific  construction. 

Commencing  with  the 'nearest  port  from  which  vessels  sail  for  Key  West,  wo  have 
i  cattle  trade  from  Punta  Rassa.  serving  as  a  shipping  port  for  the  entire  South 
>rida  country  and  carried  on  by  both  steamers  and  schooners.  When  the  demand 
^ood  in  Cuba  this  trade  amounts  to  $800,000  per  annum,  and  the  principal  losses  in 
»  business  arise  from  the  inability  of  the  vessels  to  cross  the  present  Northwest 
r,  during  the  six  stormy  months  of  the  year.  The  country  about  Punta  Rassa,  in- 
ding  the  cities  of  Fort  Meyers,  Saint  James,  Trabue,  etc.,  is  rapidly  filling  up,  and 
I  interests  becoming  more  important  every  day.  The  latter  port  is  already  the  ter- 
ms of  the  Florida  Southern  Railway,  and  the  question  of  establishing  a  line  of 
miships  from  this  terminus  to  Cuba  and  the  West  Indies  will  depend  almost  en- 
)ly  on  the  facilities  afforded  by  the  Goverpment  iu  the  i)se  of  this  ohanne]. 
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Proceeding  farther  np  the  coast  the  bnsinesB  of  Tampa,  as  the  terminus  of  the 
Florida  Railroad,  next  presents  itself.    This  basiness  embraces  the  steamers  of 
New  York  and  Havana  Fast  Mail  Line,  as  well  as  those  of  the  Tampa  and  Ni 
Mail  Line  carrying  mails  from  Europe  and  the  United  States  to  the  British  Bahi 
and  West  India  Islands.    The  former  company  has  very  ezpensi^  steamships  lA 
ning  as  well  as  the  latter ;  vessels  that  were  built  especially  for  the  service,  anfl 
the  building  of  which  the  owners  were  hampered  by  the  shoalness  of  this  bar.       J 

The  traffic  of  these  steamships  is  enormous,  carrying  each  year  cargoes  valaeA 
upwards  of  (900,000,  and  consisting  of  general  supplies  from  the  North,  with  valna 
freights  of  tobacco  and  West  India  products  back.  » 

The  deepening  of  this  channel  is  of  the  greatest  importance  to  this  line,  especia 
of  all  those  now  using  it.  The  i>eculiarities  of  the  rout^  of  those  vessels  make  it  M 
cult  to  construct  ships  calculated  for  the  work,  as  the  present  depth  of  water  in  i 
Northwest  Channel  will  not  allow  the  construction  of  a  ship  suitable  for  the  sea  oils 
nel  and  the  rough  and  deep  waters  of  the  Gulf.  A  combination  of  steam-boat  a 
steam-ship  is  requisite,  thus  hampering  and  restricting  the  projectors  of  the  enterpri 
Further  up  the  coast  and  at  Cedar  Keys,  the  terminus  of  the  Florida  Railway  a 
Navigation  Company,  a  line  of  steamers  finds  its  southern  connection  and  oat 
through  this  channel  to  Key  West  and  the  tropics,  and  the  value  of  their  cargoes  a 
traffic  is  quite  considerable.  From  Apalachicola,  Pensacola,  Mobile,  and  Pascagoi 
a  very  large  number  of  vessels  are  constantly  engaged  transporting  lumber  to  tl 
market  and  those  beyond,  covering  a  business  of  upwards  of  20,000,000  feet  duri 
the  last  twelve  months.  From  the  nature  of  the  channel  these  vessels  are  necesaar. 
small  and  of  light  draught,  heavier  vessels  and  consequently  more  profitable  or 
being  shut  out  from  the  business. 

From  New  Orleans  a  wealthy  line  of  steamers  running  as  far  as  Havana,  and  cuin 
ing  valuable  cargoes  both  ways,  consisting  of  general  food  supplies  out  and  sag; 
tobacco,  and  fruit  back,  and  embracing-'values  of  $7,500,000  per  annum,  make  use 
this  entrance,  and  are  restricted  in  their  construction  and  capacity  by  the  same  cam 
that  affect  the  Havana  Fast  Mail  Line. 

The  above,  in  a  general  way,  covers  the  first  query  in  Captain  Black's  letter. 

Referring  to  his  other  question  as  to  the  probable  increase  of  tonnage  using^  t 
channel,  should  it  be  improved  to  a  depth  of  17  feet,  I  would  state  that  the  fie 
opening  in  this  direction  is  comprehensive  and  far-reaching,  and  ofiers  such  opport 
nities  and  inducements  to  the  general  commerce  of  this  country  and  of  the  woi 
that  I  hesitate  to  attempt  to  measure  its  effects.  To  all  vessels  going  to  and  frc 
the  Gulf  ports  of  the  United  States  whose  draught  of  water  was  adapted  to  a  17-fc 
channel,  this  one  would  offer  a  saving  of  50  miles  in  distance,  together  with  inimani 
from  the  dangers  of  the  Florida  Reefs  for  60  miles,  and  the  records  of  the  Unit 
States  admiralty  court  will  show  that  the  disasters  to  commerce  during  the  past  t 
years  have  been  as  numerous  and  show  as  great  a  loss  of  property  in  this  section 
60  miles  as  in  the  entire  balance  of  thereof.  To  begin  with,  such  an  improvement 
this  channel  would  not  only  render  it  safer  for  the  vessels  that  now  use  It,  but  won 
enable  the  Tampa,  Plant  and  Cedar  Keys  Steamship  companies  to  build  vessels  b( 
ter  calculated  to  handle  their  largely  increasing  business  and  allow  steamers  ai 
other  vessels  from  the  West  Indies  of  heavy  draught  to  connect  directly  with  the  d 
ferent  railroad  termini  in  South  Florida  ports.  It  would  also  attract  and  ofifer  a 
vantages  of  saving  and  economy  te  all  vessels  passing  from  the  northern  ports  of  tl 
continent  and  from  Europe  and  South  America  to  the  large  lumber  ports  of  Apalac 
icola,  Pensacola,  Mobile,  and  Pascagoula  by  cutting  off  a  distance  of  100  miles  in  tl 
passage  to  and  from  the  Gulf  of  Mexico,  or  the  enormous  commerce  between  Pens 
cola  and  the  Northern  ports  of  the  United  States  and  Europe,  embracing  many  ha 
dreds  of  vessels  annuaUy,  or  that  between  Mobile  and  New  Orleans,  and  the  sac 
points  covering  a  large  portion  of  the  business  of  the  world  in  lumber,  cotton,  grai 
stores,  and  naval  stores.  It  would  be  impossible  without  an  extended  research  to  oi 
culate  the  saving  in  time  and  actual  running  expenses  that  this  100  miles  would  oSe 
and  this  figure  only  represents  the  saving  to  steam  vessels ;  to  sailing  ships  passii 
through  the  Gulf  seeking  one  of  the  above  ports,  with  a  westerly  wind,  the  cuttii 
off  of  50  miles  at  this  point  would  place  the  vessels  on  a  fair  course  and  the  savii 
would  represent  days  and  months  of  time  in  beating  with  a  head-wind  against  t. 
Gulf  Stream. 

As  you  are  leaving  so  soon  for  your  home  I  shall  not  have  time  to  prepare  some  at 
tistics  which  would  show  more  fully  the  practical  value  of  the  improvemento  and 
consideration,  but  would  like  te  put  them  before  you  as  early  as  possible. 
Yours,  very  truly, 

John  Jat  Philbrick, 

Gko.  Lewis,  Esq., 

Key  We8t,  Fla. 
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O5. 

IMPROVEMENT  OF  CALOOSAHATCHIE  RIVER.  FLORIDA. 

The  Caloosahatchie  Biver  risos  in  the  saw  grass  region  west  of  Lake 
Okeechobee  and  flows  west  into  San  Carlos  Bay.  Between  the  mouth 
and  Fort  Thompson,  20  miles  west  of  Lake  Okeechobee,  the  river-banks 
are  generally  high  and  the  country  bordering  tbe  river  is  covered  with 
a  dense  growth  of  large  trees,  principally  pines,  palmettoes,  and  oaks. 
East  of  Fort  Thompson  the  low  saw-grass  region  begins.  Tiie  entire 
river  valley  as  far  down  as  Alva,  about  30  miles  by  river  below  Fort 
Thompson,  is  more  or  less  subject  to  overflow  by  the  water  coming  from 

I  the  Okeechobee  Basin.  For  17  miles  from  its  mouth  the  river  is  broad 
and  has  a  channel  depth  of  from  6  to  20  feet,  with  the  characteristics  of 
an  estuary.  This  portion  of  the  river  is  much  obstructed  by  oyster 
bars.  Great  beds  of  snags  obstruct  the  upper  river.  From  Alva  down, 
the  country  is  being  settled  rapidly  for  the  culture  of  sugar-cane,  pine- 

I  apples^  cocoa-nuts,  oranges,  limes,  and  lemons.  Fine  cattle-ranges  exist 
along  the  upper  river. 

Fort  Myers,  a  depot  of  supplies  during  the  Seminole  war,  is  a  thriv- 
ing town  15  miles  from  the  mouth. 

Under  the  laws  of  the  State  of  Florida,  the  Atlantic  and  Gulf  Coast 
Canal  and  Okeechobee  Land  Company  is  engaged  in  draining  the 
Okeechobee  Basin,  having  authority  from  the  State  to  cut  canals  and 
use  the  natural  water-ways  for  this  purpose.  A  canal,  with  a  minimum 
cross-section  of  22  feet  by  5  feet,  has  been  opened  from  Lake  Okeecho- 
bee to  the  headwaters  of  the  Caloosahatchie  Biver,  and  through  them 
as  far  as  the  western  end  of  Lake  Flirt.    A  rocky  ledge  at  Fort  Thomp- 

I  son  has  been  removed  and  four  cut-offs  have  been  made  across  the 
worst  bends  below  Fort  Thompson.  These  operations,  with  work  done 
on  the  Kissimmee  Biver,  which  flows  into  Lake  Okeechobee,  have  low- 
ered the  level  of  the  water  on  the  lakes  at  the  head  of  Kissimmee  Biver, 
but  have  bad  no  effect  on  the  level  of  Lake  Okeechobee.  The  works 
were  not  intended  for  the  benefit  of  navigation,  but  they  have  incident- 
ally opened  a  water  route  about  300  miles  long  from  the  Gulf  of  Mexico 
to  the  interior  of  Florida,  via  San  Carlos  Bay,  the  Caloosahatchie  Biver, 
Lake  Okeechobee,  the  Kissimmee  Biver,  and  Lakes  Kissimmee,  Cypress, 
and  Tohoi>ekaliga.  With  the  exceptions  of  the  cutoffs,  which  on  ac- 
count of  their  bad  location  are  an  injury  to  the  river,  the  work  of  the 
company  has  been  beneficial  to  navigation.  Steamers  now  pass  over 
the  route  at  irregular  intervals.  It  is  reported  that  regular  trips  will 
be  made  during  the  coming  year. 

An  examination  of  this  river  with  a  view  to  its  improvement  was 
made  in  March  and  April,  1879.  A  report  thereon,  dated  August  27, 
1S79,  with  a  plan  of  improvement,  is  printed  as  Appendix  J  17,  Beport 
of  the  Chief  of  Engineers  for  1879. 

The  project  adopted  in  1882  called  for  deepening  the  channel  by 
dredging  from  the  mouth  to  Fort  Myers,  so  as  to  give  a  depth  of  7 
feet  at  mean  low  water  for  a  width  of  100  feet. 

Operations  were  carried  on  under  appropriations  made  by  Congress 
in  1882  and  1884,  aggregating  $10,000.  The  work  was  done  by  con- 
tract, and  in  1885  the  channel  was  reported  completed. 

f 
I 

OPERATIONS  DUBTNa  PISCAI.  YEAR  ENDING  JUNE  30,  1887. 

By  act  approved  August  5, 1886,  $4,000  were  appropriated  for  the 
improvement  of  thi^  i^^'ver,    Qn  ei^aminatioa  it  was  found  that  the  im- 
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provemeat  of  tbe  npi)er  river  by  the  removal  of  suags  aud  overhaaging 
trees  was  what  was  most  desired  by  the  .citizens  of  the  Caloosahatchic 
Valley.  A  portion  of  these  citizens  fear  that  the  work  of  the  Atlantic 
and  Galf  Coast  Canal  and  Okeechobee  Land  Company,  mentioned  above, 
may  injare  their  lands  by  overflows  caused  by  the  increased  volume  of 
water  tamed  into  the  river.  They  were  very  desirous  that  Ho  improve- 
ments should  be  made  by  the  United  States  which  would  tend  to  in- 
crease this  danger. 

No  detailed  map  of  the  river  has  ever  been  made,  and  but  little  in- 
formation could  be  obtained  concerning  its  length,  cross-section,  or  fall. 
Accordingly  it  was  determined  to  expend  $2,000  of  the  amoant  avail- 
able in  making  a  survey  of  the  river  and  to  -use  the  remainder  in  clear- 
ing away  the  obstructions  in  the  upper  river,  beginning  at  a  point  below 
the  lowest  cutoff  mentioned  above,  which  their  chief  engineer  stated 
was  as  far  as  the  company  expects  to  extend  its  operations. 

The  field-work  of  the  survey  was  begun  March  26, 1887,  and  com- 
pleted on  May  24.  A  portion  of  the  survey  has  been  plotted.  Snagging 
operations  were  carried  on  during  May  and  June  by  hired  labor.  On 
June  27  this  work  was  stopped  by  high  water.  The  river  was  cleared 
for  a  distance  of  4^  miles  above  Fort  Denand  in  a  reach  which  gave  the 
greatest  trouble  to  pilots*^ 

Between  the  point  where  work  ceased  and  Fort  Meyers  it  is  estimated 
that  there  are  500  snags  and  4,000  overhanging  trees  yet  to  be  removed 
before  the  channel  is  entirely  clear.  This  work,  with  a  small  amount 
of  work  in  straightening  and  deepening  the  channel  at  the  Beautiful 
Islands,  the  head  of  the  estuary,  would  clear  the  river  lor  navigation 
by  boats  drawing  4  feet  of  water  between  Ports  Meyers  and  Thompson, 
excepting  in  the  short  reach  immediately  below  Fort  Thompson  covered 
by  the  works  of  the  Canal  and  Land  Company.  The  estimated  cost  of 
doing  this  work  is  $11,000. 

The  map  of  the  lower  river  is  far  enough  advanced  to  show  that  there 
is  a  continuous  channel  100  feet  wide  between  the  6- foot  contours  across 
the  bars  at  the  mouth. 

The  channel  is  crooked,  but  it  has  been  marked  sufficiently  with 
stakes  to  permit  steamers  to  follow  it  easily. 

No  further  work  is  needed  here  at  present,  though  as  the  oyster  bars 
are  continually  growing  the  improvement  can  not  be  regarded  as  per- 
manent. 

Caloosahatchio  River  is  iii  the  coUeciioa  district  of  Key  West,  which  is  the  Dearest 
port  of  entry.  Nearest  light-hoase  is  Sanibel  Island  light,  and  the  nearest  fort  is 
Fort  Taylor. 

Money  statement. 

July  1,  1886,  amount  available $543.41 

Amount  appropriated  by  act  approved  August  5,  1886 4, 000. 00 

4, 543. 41 
July  1,  1887,  amount  expended  during  fiscal  year  exclusive  of 

liabilities  outstanding  July  1, 1886 $2,789,81 

July  1,  1887,  outstanding  liabilities 798.32 

— ^— — — -^^       o,  ooo.  Xo 

July  1,  1887,  amount  available - 955.28 


{Amount  (estimated)  required  for  completion  of  existing  project 13, 000.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JnneSO,  1689    \:^^  QOO,  QQ 
Submitted  in  compliance  with  requirements  of  sections  ^  of  XW^T  an4 
harbor  aoti  of  1866  and  1867. 
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COMMERCIAL  STATISTICS— CALOOSAHATCHIB  EIVKK,  FLORIDA. 

LFuroished  by  Mr.  Peter  Nelson,  Fort  Mejers,  Fla  ] 

The  iDcoming  freight  during  the  fiscal  year  ending  Juno  30,  1887,  consisted  of 
lumber,  machinery,  and  general  merchandise;  estimated  value,  $70,000.  The  out- 
going for  the  same  period  consisted  of  cattle,  hogs,  honey,  sirnp,  and  general  farm 
produce. 

The  whole  of  the  trade  is  dependent  on  the  water  carriage.  It  would  ho  increased 
at  least  25  per  cent,  were  the  improvement  completed  according  to  the  existing  proj- 
ect. During  the  past  fiscal  year  there  has  been  au  increase  of  10  per  cent,  iit  the 
river  business. 

Gardening  and  truck  farming  have  decreased,  owing  to  the  irregularities  of  the 
shipping  facilides.  The  production  of  oranges,  etc.,  is  rapidly  increasing.  A  large 
percentage  of  the 'imports  is  of  lumber. 


0  6. 

IMPROVEMENT  OF  PEASE  KIVEB,  FLORIDA. 

Pease  River  (Talakchopoko,  Hatchee,  or  Peaseatin^  Greek)  rises  in 
the  northeastern  part  of  township  30  south,  range  2G  east,  and  flows 
northwestward  and  westward  to  the  middle  of  section  33,  township  29 
sonth,  range  25  east,  where  it  makes  a  junction  with  Saddle  Creek,  flow- 
ing southeastward  from  Lake  Hancock.  Thence  its  course  is  south- 
west to  Hickory  Bluff,  where  it  empties  into  Charlotte  Harbor,  making 
ahoat  15  miles  westing  and  G6  miles  southing.  It  is  fe<l  by  numerous 
lakes  in  the  central  part  of  Polk  County.  The  principal  tributaries  in 
the  east  are  Little  Charley,  Tsala-apopka,  Josh,  and  Prairie  creeks, 
and  on  tlie  west  Saddle,  Whitten,  and  Chilocohatchie  creeks.  Besides 
these  streams,  wide  areas  of  swamp  and  hammock  lands,  immediately 
bordering  the  river,  and  the  more  elevated  adjacent  pine  lands,  are  cov- 
ered during  the  rainy  season,  in  July  and  August,  with  shallow  pools 
of  water,  which  are  discharged  for  the  most  part  into  Pease  River. 
The  stream,  therefore,  exhibits  much  variation  in  its  stages  of  water, 
the  range  between  extremes  at  Fort  Meade  being  about  17  feet. 

For  the 'last  10  miles  of  its  course,  the  river  has  the  characteristics  of 
an  estuary,  and  is,  in  fact,  the  prolongation  of  Charlotte  Harbor.  Ves- 
sels drawing  10  feet  of  water  can  enter  the  mouth.  Five  feet  can  be 
carried  to  Cleveland,  7  miles  from  the  mouth. 

PROJECT  OF  IMPROVEMENT. 

The  proposed  improvement  consists  in  rock  excavation,  removing 
snagSy  and  clearing  the  banks  of  overhanging  trees,  so  as  to  enable 
boats  drawing  2  feet  of  water  to  navigate  during  about  half  the  year; 
minimum  channel  width  to  be  30  feet. 

OPERATIONS  PRIOR  TO  JUNE  30,   1886. 

Operations  were  carried  on  by  hired  labor  under  appropriations  made 
in  1881  and  1882,aggregating  $11,000.  The  work  was  done  over  a  reach 
of  64  miles,  beginning  at  the  mouth.  The  channel  was  cleared  through 
the  distance  traversed,  but  with  no  practical  results.  There  is  no  reg- 
ular navigation  in  the  upper  river,  and  the  stream  has  again  become 
choked  with  bars  and  fallen  trees. 
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It  is  estimated  that  an  annaal  expeDditare  of  $2,500  would  be  re 
quired  to  keep  tJie  river  clear  to  the  extent  required  by  the  project, 
should  the  improvement  be  completed. 

OPERATIONS  IN  FISCAL  YEAR  ENDING  JUNE  30,  1886, 

In  the  act  approved  August  5, 1886,  Congress  appropriated  for  ^<  im- 
proving Manatee  and  Pease  rivers,  Florida  continuing  improvement, 
$13,000,  of  which  $5,000  may  be  expended  on  Pease  River.'' 

To  determine  the  proper  allotment  of  this  appropriation  a  compara- 
tive examination  of  the  two  rivers  was  made,  with  a  view — 

First.  To  the  improvements  required; 

Second.  To  the  cost  of  these  improvements;  and 

Third.  To  the  commercial  interests  involved. 

Pease  Eiver  is  fully  described  in  the  report  of  the  Chief  of  Engineers 
mentioned  above,  and  to  this  report  attention  is  respectfully  invited. 
Owing  to  the  constantly  varying  water  surface,  the  depth  which  could 
be  held  through  the  year  is  very  limited,  and  a  large  annual  expendi- 
ture would  be  required  for  maintenance  of  the  cleared  channel.  The 
country  bordering  the  stream  is  thinly  settled.  In  1885  Manatee 
County,  in  which  the  greater  part  of  the  stream  lies,  had  a  population 
of  5,484,  with  an  area  of  2,996,000  acres,  as  reported  in  the  Florida  An- 
nual of  1886.  The  principal  towns  along  the  portion  of  the  river 
covered  by  the  project  are  Punta  Gorda  (Trabue),  Cleveland,  Liverpool, 
and  Fort  Meade,  situated  J,  7, 15,  and  160  miles  from  the  mouth,  respec- 
tively. Inquiry  showed  that  with  the  exception  of  the  Charlotte  Har- 
bor steam-boat  line,  which  makes  landings  at  Punta  Gorda  and  Cleve- 
land, and  occasional  coasting  vessels  which  ascend  as  high  as  Liver- 
pool, there  is  no  river  commerce  whatever.  As  the^  Florida  Southern 
Railroad  skirts  the  river  from  Bartow  to  its  mouth,*  there  was  no  ne- 
cessity for  any  river  traffic,  save  as  an  auxiliary  or  possible  competing 
line,  or  as  an  attraction  for  tourists. 

The  inhabitants  of  the  towns  of  Punta  Gorda,  Cleveland,  and  Liver- 
pool desire  the  deepening  of  the  stream  at  the  mouth.  Four  projects 
were  suggested  by  the  citizens  most  interested,  viz,  first,  to  deepen  the 
bar  at  the  mouth,  so  as  to  make  a  12-foot  channel  to  the  wharves  at 
Punta  Gorda;  second,  to  make  a  9-foot  channel  as  far  as  Cleveland; 
third,  to  make  an  8foot  channel  as  far  as  Liverpool ;  and,  fourth,  to  clear 
the  river  according  to  the  existing  project  as  far  as  Fort  Meade. 

The  cost  of  these  projects,  as  well  as  could  be  ascertained  in  the  ab- 
sence of  detailed  maps,  is  $50,000,  $55,000,  $27,000,  and  $25,000,  re- 
spectively. As  the  commercial  interests  of  the  section  are  almost 
entirely  undeveloped,  and  the  maximum  amount  available  was  too 
small  to  be  of  any  service  in  Pease  River,  and  its  deduction  from  the 
total  amount  appropriated  for  the  two  rivers  would  leave  a  sum  so 
small  as  to  prevent  effective  work  in  Manatee  River,  it  was  decided  to 
expend  $2,000  in  making  a  complete  survey  of  the  river,  from  which 
accurate  estimates  could  be  made,  and  to  allot  the  remaining  $11,000 
to  the  improvement  of  Manatee  River. 

The  notes  of  a  survey,  made  in  1881,  between  Port  jMeade  and  Liver- 
pool, were  plotted,  and  on  May  25  a  party  started  the  survey  of  th« 
lower  river.  The  field  work  was  completed  as  far  as  Liverpool  on  June 
15,  This  will  bo  plotted.  The  survey  of  the  upper  river  will  be  com- 
pleted as  soon  as  the  cool  weather  of  the  fall  will  permit  effective  field 
work.  A  project  can  then  be  submitted.  Existing  facilities  seem  to 
be  sufficient  for  the  present  needs  of  commerce.    Many  settlers  have 
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come  to  this  portion  of  Florida  within  the  past  year  and  the  commerce 
is  developing. 

I  am  indebted  to  Mr.  F.  M.  Durrauce,  deputy  collector,  for  the  com- 
mercial statistics  of  Piinta  Gorda.  Mr.  Durrauce  does  not  include  in 
liis  figures  the  local  trade  to  the  Galoosahatchie  Elver. 

Pease  River  is  in  the  collection  district  of  Key  West,  and  Key  West  is  the  nearest 
»rt  of  entry.  I^earest  light-honse  is  Sanibel  Island,  and  the  nearest  fort  is  Fort 
kylor. 

Money  statement, 

July  1, 1886,  amount  available $484.07 

Amount  appropriated  by  act  approved  August  5,  1886,  $13,000 
for  Manatee  and  Pease  Rivers,  of  which  there  was  aliotjted 

for  Pease  Blver 2,000  00 

$2,484.07 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabiUties  outstanding  July  1, 1886 1,357.27 

July  1, 1887,  outstanding  liabilities 143.54 

1, 500. 81 

July  1, 1887,  amount  avaUable 983.26 

C  Amount  (estimate  1)  required  for  completion  of  existing  project 25, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS,  FORT  OF  PUNTA  GORDA,  FLORIDA. 

The  exports  consist  of  about  400  head  of  cattle,  and  6  schooner-loads  offish;  esti- 
mated value,  f  10,000.  The  trade  in  this  locality  is  almost  entirely  dependent  on  the 
water  earriage,  and  would  be  doubled  should  the  existing  project  be  completed. 

The  increase  in  the  total  trade  in  the  fiscal  year  ending  June  30, 1887,  was  about 
200  per  cent. 

Within  the  last  twelve  months  the  Florida  Sonthern  Railroad  has  been  built  to  this 
port.    Two  large  wharves  have  been  constructed,  one  of  which  is  3,800  feet  long. 

Punta  Gorda,  being  in  the  collection  district  of  Key  West,  all  reports  are  kept  at 
Key  West,  Fla. 


O  7. 
IMPBOYEMENT  OF  MANATEE  EIVEE,  FLOBIDA. 

Operations  for  the  improvemeut  of  tbis  river  have  been  carried  on 
under  only  one  appropriation  o{  $12,000,  made  in  act  passed  August  2, 
1882. 

Manatee  Bive^r  rises  in  the  southern  part  of  Florida  and  flows  in  a 
westerly  direction,  emptying  into  Tampa  Bay  on  its  southern  shore. 
For  a  distance  of  12  miles  from  its  mouth  it  has  the  characteristics  of 
an  estnary.  For  10  miles  the  settlements  along  its  banks  are  almost 
continuous.  They  comprise  the  towns  of  Manatee,  Hendrix,  Elleuton, 
Palmetto,  Bradentown,  and  Palma  Sola.  Oranges  and  vegetables  are 
raised  in  large  quantities.  From  the  fine  ranges  along  the  upper  river 
hides,  wool,  and  sheep  skins  are  exported.  • 

In  the  estuary  the  general  depth  of  the  river  varies  from  7  to  20  feet. 
At  the  mouth  there  is  a  long  shoal  with  a  depth  of  7  feet.  Between 
Palmetto  and  Manatee  there  is  another  bar  covered  by  from  3  to  5  feet 
of  water. 
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An  examination  of  Manatee  Biver,  with  a  view  to  its  improvement, 
was  made  in  1881.  A  report  thereon,  dated  February  16, 1882,  with 
plan  of  improvement,  is  printed  as  part  of  Appendix  K  25,  Annnal  Re- 
port of  the  Chief  of  Engineers  for  1882. 

PROJECT  OP  IMPROVEMENT. 

The  proposed  improvement  has  for  its  object  to  form  a  channel,  100 
feet  wide  and  13  feet  deep  at  mean  low  water,  from  Tampa  Bay  to 
Shaw's  and  McI^eilFs  points,  a  distance  of  about  4  miles.  The  availa- 
ble depth  before  improvement  was  8  feet. 

OPERATIONS  in?  TO  JUNE  30,  1886. 

Dredging  was  begun  on  this  improvement  March  26^  1883,  and  con- 
tinued nntU  April  14, 1883.  It  was  again  resumed  February  18, 1884, 
and  continued  until  April  25, 1884,  when  all  work  ceased.  Ko  further 
work  has  been  done,  owing  to  lack  of  funds. 

During  this  time  one  cut  was  made  2,150  feet  in  length,  1,750  feet  of 
which  had  a  width  of  60  feet  and  a  depth  of  12^  feet,  and  400  feet  had  a 
width  of  35  feet  with  same  depth ;  21,269  cubic  yards  of  material  were 
removed. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

In  act  approved  August  5, 1886,  Congress  appropriated  for  "  improv- 
ing Manatee  and  Pease  rivers,  Florida:  Continuing  improvement, 
$13,000;  of  which  $5,000  may  be  expended  on  Pease  River.'' 

As  the  wording  of  the  appropriation  left  the  amount  to  be  expended 
on  Pease  Eiver  to  the  discretion  of  the  Secretary  of  War,  an  examina- 
tion of  the  two  rivers  named  was  made  to  determine,  as  far  as  possi- 
ble— 

(1^  The  improvements  required  for  navigation. 

(2)  The  cost  of  these  improvements. 

(3)  The  commercial  interests  involved. 

After  a  careful  examination  of  the  subject  it  was  found  that  the  maxi- 
mum amount  which  could  be  expended  on  Pease  Hiver  ($5,000)  was  too 
small  to  be  of  any  particular  service,  and  that  the  expenditure  of  this 
sum  on  Pease  Eiver  would  leave  so  small  an  amount  for  Manatee  Kiver 
that  nothing  of  any  permanent  value  could  be  accomplished.  It  was, 
therefore,  decided  to  reserve  $2,000  for  a  survey  and  map  of  Pease 
Biver,  and  to  expend  the  remaining  $11,000  on  improviug  the  Manatee 
Eiver.* 

The  examination  of  the  river  showed  that  the  cut  at  the  mouth  made 
in  1883-'84  had  held  fairly  well ;  that  8}  feet  of  water  can  be  carried  at 
all  stages  of  the  tide  as  far  as  Palmetto,  and  that,  excepting  for  the  bar 
between  this  point  and  Manatee,  6  feet  can  be  carried  as  far  as  Eocky 
Bluff.  A  large  portion  of  the  freight  carried  on  the  river  is  for  or  from 
the  towns  of  Manatee,  Hendrix,  and  Ellenton,  above  this  bar.  The  en- 
tire trade  is  dependent  on  water  carriage.  The  nearest  railroad  is  at 
Tampa,  and  the  country  roads  are  simply  tracks  through  the  sand. 

When  the  project  was  adopted,  the  nearest  railroad  was  at  Cedar 
Keys,  which  was  also  the  nearest  port  of  lading  for  the  regular  Gulf 
steam-ship  lines.  It  was  accordingly  a  matter  of  great  moment  to  per-^ 
mit  sea-going  vessels  to  enter  the  river.  Since  then  Tampa  has  become 
the  shipping  point  for  railroad  and  steam-ships,  and  the  wants  of  the 
small  towns  around  Tampa  Bay  are  supplied  by  light-draught  steamers 
making  regular  trips  from  that  port. 

*For  farther  details  relating  to  Pease  Biver,  see  the  report  for  that  stream. 
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A  dredged  chaDuel,  100  feet  wide  and  13  feet  deep,  from  Tampa  Bay 
to  McNeil's  Point  (Palma  Sola)  would  cost  $75,000,  the  increase  of  cost 
over  the  original  estimate  being  dae  to  the  increase  of  actual  over  esti- 
mated prices.  If  small  amounts  are  appropriated  the  estimate  must  be 
increased,  since  the  cost  of  dredging  under  a  small  appropriation  is  pro- 
portionally much  greater  that  under  a  large  one,  owing  to  the  small 
competition  and  to  the  risks  attending  the  towing  of  dredges  from  the 
distant  ports  where  they  are  owned.  During  the  past  season  not  one 
bid  for  the  work  on  this  coast  was  made  by  dredging  companies  oper- 
ating on  the  Atlantic  coast.  Further  work  in  the  13-foot  channel  is 
not  now  recommended. 

Under  all  of  these  considerations,  commercial  and  engineering,  it  was 
determined  to  expend  the  amount  available  in  dredging  an  S-foot  chan- 
nel across  the  shoal  between  Palmetto  and  Manatee,  so  as  to  permit  the 
passage  of  the  regular  coasting  steamers  at  all  stages  of  the  tides. 

Proposals  for  continuing  the  improvement  by  dredging  according  to 
this  project  were  opened  April  11,  1887,  after  the  usual  advertisement. 
Only  one  bid  was  received.  It  was  rejected,  as  the  plant  which  the 
bidder  proposed  to  use  was  not  satisfactory.  As  there  was  no  pros- 
pect of  obtaining  satisfactory  bids  under  readvertisement,  authority 
was  granted  to  have  the  work  .done  in  open  market.  Besponsible  con- 
tractors, having  the  requisite  plant,  were  unwilling  to  bid  on  the  works 
on  this  coast  under  the  small  appropriations  available,  since  there  could 
be  no  certainty  of  obtaining  the  contracts  for  all,  and  it  would  not  pay 
to  bring  the  plant  so  far  for  any  one. 

Under  the  authority  thus  granted  a  contract  was  entered  into  with 
Mr.  Rittenhouse  Moore,  of  Mobile,  Ala.,  to  do  the  work  for  50  cents  per 
cubic  yard.  This  was  approved  by  the  Chief  of  Engineers  May  31. 
Operations  under  the  contract  have  not  yet  begun. 

The  amount  available  will  be  sufficient  to  make  a  cut  from  40  to  60 
feet  wide  across  the  bar  near  Manatee.  From  the  nature  of  the  mate- 
rial of  which  the  bar  is  formed,  and  the  direction  of  the  tidal  current 
at  this  point,  a  fair  degree  of  permanence  may  be  hoped  for  in  the  cut. 
It  will  be  too  narrow  for  easy  navigation  and  should  be  widened  to  90 
feet,  at  an  estimated  cost  of  $15,000. 

The  existing  charts  of  this  river  extend  only  as  far  as  Rocky  Bluif. 
They  do  not  show  the  present  condition  of  the  channels  accurately. 
To  correct  them  and  to  survey  the  river  as  far  as  the  head  of  light  draught 
steam-boat  navigation,  an  expenditure  not  to  exceed  $1,500  has  been 
authorized.  The  appropriation  asked  for  will  be  expended  in  accord- 
ance with  the  approved  project. 

For  the  commercial  statistics  of  the  Manatee  River  I  am  indebted  to 
Mr.  J.  W.  Harllee,  of  Manatee,  and  Mr.  W.  S.  Warner,  of  Palma  Sola. 

Manatee  is  in  the  collection  district  of  Ko.v  West,  whicl^  is  the  nearest  port  of  entry. 
Xeaieat  ligbt-hoase,  Egmont  Key  Light.    Nearest  fort  is  Fort  Jefferson,  Fla. 

Money  statement 

Amonnt  appropriated  by  act  approved  Aasast  5,  1886,  $13, 000 

for  Manatee  and  Pease  rivers,  of  which  there  was  allotted  to 

Manatee  Eiver $11,000.00 

Jalv  1,  1687,  amount  expended  daring  fiscal  year,  exclnsive  of 

nubilities  outstanding  Jaly  1, 1886 $589.92 

Jnly  I,  1887, outstanding  liabilities 19.60 

609.52 

July  1,  1887, amount  available 10,390.48 


■ 
* 
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(Amonnt  ^estimated)  required  for  completion  of  exist! of^  project $75, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    15, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18C7. 


Abstract  of  propoaali  for  dredging  Manatee  Rivera  Florida^  opened  April  11,  1887,  hy  Co^i. 

W.  M,  Blacky  Corps  of  Engineers, 


Xa 

Name  of  bidder. 

Price  per 
cabioyard. 

Bemarics. 

1 

S.M.  Kimball 

Centt. 
.SO 

Only  bid. 

Bid  was  rejected  for  reasons  given  in  the  report. 


COMMERCIAL  STATISTICS— MANATRR  RIVER,   FLORIDA. 

[Farniabed  by  Mr.  J.  W.  Harllee,  of  Manatee,  Fla.,  and  Mr.  W.  S.  Warner,  of  Palma  Sola,  Fla.} 

Incoming  freight. — ^Total  tons,  3,171,  consisting  of  lumber,  fertilizers,  and  general 
merchandise;  valued  at  $440,000. 

Outgoing  frHgkt, — Total  tons,  3,270,  consisting  of  oranges  and  other  fruits,  winter 
vegetables,  hides,  wool,  and  skins :  valued  at  (446,000. 

The  whole  of  the  trade  is  dependent  on  water  carriage.  It  would  be  increased  to 
at  least  double  the  present  amount  were  the  improvement  completed  according  to  the 
existing  project.  During  the  past  year  there  has  been  an  increase  of  50  per  cent,  in 
the  total  business. 

Note  (by  Mr.  J.  W.  Harllee). — "  The  work  on  the  bulkhead  across  the  river  from 
a  point  between  Manatee  and  Braidentown,  on  the  south  side  of  the  river,  and  Pal- 
metto and  Hendrlx  on  the  north  side  of  the  river,  if  completed  and  a  channel  60  feet 
wide  and  9  feet  deep,  would  increase  the  commerce  of  the  river  to  at  least  five  ttm« 
the  present  amount  at  the  Manatee,  Hendrix,  and  Ellenton  wharves.  The  channel 
across  the  bar  at  the  mouth  of  the  river  14  or  15  feet  deep  would  increase  the  trade 
to  double  its  present  amount. " 

Office  of  J.  W.  Harllee, 

Manatee,  Fla.,  July  7, 1887. 

Dear  Sir  :  please  find  inclosed  my  report  of  commercial  statistics  for  the  Manatee 
River  for  the  year  ending  June  30, 1807.  Also  statement  made  from  records  on  forward- 
ing and  receiving  books  from  fonr  of  the  seven  shipping  stations  on  the  river,  and 
from  the  best  information  I  could  obtain  from  the  three  wharves  from  which  I  failed 
to  get  reports.  I  mailed  circular  letters  to  the  agents  at  all  the  seven  wharves  on  the 
river,  begging  them  to  make  up  from  their  books  those  statistics,  giving  them  reasons 
for  doing  so.  Foar  of  those  agents  responded.  Three  of  them  have  not  yet  responded, 
and  I  can  not  delay  my  report  to  you  longer  waiting  their  reports.  The  three  wharves 
whese  agents  failed  to  report  are  Braidentown,  Palmetto,  and  Union  Wharf.  I  have 
made  diligent  inquiry  and  estimated  the  statistics  from  those  three  wharves  as  fairly 
as  I  can  and  think  my  report  is  about  as  nearly  correct  as  could  be  gotten  up. 

I  am  well  satisfied  that  I  have  not  overestimated  the  commerce  of  this  river,  and 
that  the  report  I  make  would  fall  short  the  full  amount  of  commerce  of  the  river  in- 
stead of  exceeding  it. 

I  trust  that  the  work  on  the  bulkhead  reaching  across  from  Manatee  to  Palmetto 
will  be  completed  at  an  early  day. 

This  is  the  work  you  had  surveyed  last,  and  would  add  very  much  more  to  the  com- 
merce of  the  river  than  any  other  work  at  present. 

You  will  see  on  my  report  the  amount  of  imports  and  exports  at  the  three  wharvee 
above  this  bulkhead,  viz :  Manatee,  Hendrix,  and  Ellenton.  A  channel  through  tbia 
bulkhead  would  be  of  very  great  benefit  to  those  three  stations,  as  above  this  bull^- 
head  the  channel  is  from  15  to  20  feet  deep  for  3  or  4  miles  up  the  river. 

Trnsting  that  the  report  I  send  you  will  prove  satisfactory, 
I  am,  very  truly,  your  obedient  servant, 

J.  W.  Harllee. 

Capt.  W.  M.  Black, 

Corps  of  Engineers. 
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Commercial  aialiatics  for  Manatej  River,  Florida,  for  tlie  fiscal  year  ending  June  30,  1837, 

9howing  distribution  of  ehipmcnts  among  the  various  landings. 


I«anding8. 


If  MkAtee  "Wliarf  (actual  flgares  taken 
from  forwarding  and  receiving 
booka): 

Paclcagee  imported 

Paekacea  exported 

Hendiix  Wharf  (actual  figures  from 
record;  not-hing  imported  to  this 
-wharf) : 

Packages  imported 

Packages  exported 

!E11entom  wharf  (report  by  Mr. 
George  T.  Patt«n,  agent ;  actual 
flgares  from  record) : 

Packages  imported 

Packages  exported 


Palma  Sola  Wharf  (report  by  Mr.  W. 
8.  Warner,  agent;  actual  figarca 
from,  record) : 

Packages  imported 

Packages  eicported 

Braidentown  Wharf  (estimated  ftom 
best  information,  agent  railing  to 
send  In  report) : 

Packages  imported 

Packaees  exported 

Palmetto  Wharf  (estimated  fW>m  boat 
information,  agent  failing  to  send 
In  report): 

Packages  Imported 

Packages  exported 

ITnion  Wfitrf  (estimated  from  best 
information,  agent  failing  to  re- 
port): 

Packages  imported 

Packages  exported 


Express        Freight 
packages,     packages. 


Total  footings. 


No. 
277 
4.067 


683 


No. 
31, 209 
24,734 


7,862 


(*) 
(*) 


Totals  down 

Total  imports  and  exports  by 
sailing  vessels 


I 


(*) 
(*) 


2, 173 


2,220 
3, 614 


11,495 
6.000 


17.243 
12,000 


8.  621 
3,000 


Freight  and 

express 

packages. 


No. 
34,486 
29,401 


7.800 


131,018 


*  Not  giv^en. 


8,515 


(*) 
(*) 


2,220 
5.807 


11,495 
6,000 


17,243 
12,000 


8,021 
3,000 


138,818 


Estimated 
weight. 


Valuation. 


Lbt. 
2, 410, 855 
2, 441, 860 


445,250 


74,000 
820,  OOO 


174,220 
580,854 


803, 285 
480,000 


1,205,427 
060,000 


601.809 
240, 000 


10, 736, 560 


10, 736, 560 
2, 147, 312 


12, 883, 872 


$168,750.85 
170,  896l  20 


81,167.50 


2,800.00 
12,000.00 


12,195.40 
40,624.78 


56,253.25 
38, 600. 00 


84,379.92 
07,200.00 


42,189.96 
16. 800. 00 


738.865.86 


738,865.86 
147, 773. 17 


886,639.03 


0  8. 

IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

Tampa  Bay  is  a  large  iadentation  in  the  Galf  coast  of  Florida,  with 
an  average  width  of  from  6  to  7  miles,  and  a  length,  including  Hills- 
boToagh  and  Old  Tampa  bays,  into  which  its  inner  end  is  divided,  of 
35  miles.     Across  the  bar  and  up  to  the  i)oint  of  division,  a  distance  of 
25  miles,  the  channel  has  a  depth  of  from  20  to  38  feet. 

Old  Tampa  Bay,  the  northwestern  division,  is  about  10  miles  long, 
with  an  average  width  of  6J  miles.  Near  its  mouth  there  is  a  channel 
depth  of  over  20  feet  of  water.  A  depth  of  10  to  12  feet  extends  to  its 
head.  Hillsborough  Bay  has  an  average  width  of  5  miles,  with  depth 
varying  from  16  feet  at  the  mouth  to  8  feet  near  head.  Flats,  with  low- 
water  depth  from  1  foot  to  5  feet,  varying  in  width  from  J  to  1  mile, 
sarround  the  entire  body  of  water. 
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Its  principal  tributary  is  the  Manatee  Eiver.  The  principal  town  is 
Tampa,  \y\u^  at  the  mouth  of  the  Hillsborough  liiver,  at  the  head  of 
Hillsborough  Bay,  but  separated  from  the  deep  water  of  the  bay  bv  a 
broad  flat,  through  which  runs  a  narrow  channel  formed  by  the  watersof 
Hillsborough  RiTer.  Through  this,  before  improvement,  vessels  draw- 
ing 8  feet  of  water  were  able  to  reach  Tampa  only  by  taking  advantage 
of  high  tides. 

Tampa  is  the  terminus  of  the  South  Florida  Railroad,  which  tliere 
forms  connection  with  the  steamship  lines  for  Key  West,  Havana,  and 
Kew  Orleans,  and  the  Florida  coast  ports.  The  South  Florida  Railroad 
gives  by  its  present  connections  a  through  line  to  the  north,  east,  and 
west  from  Sanford,  the  eastern  terminus.  Other  railroads  are  projected 
to  Tampa. 

An  examination  of  Tampa  Bay,  with  a  view  to  its  improvement,  was 
made  in  1879.  A  report  thereon,  dated  August  25, 1879,  with. a  plan  of 
improvement,  is  printed  as  Appendix  J  18  to  the  Report  of  the  Chief  of 
Engineers  for  1879. 

PROJECT  OF  IMPROVEMENT. 

• 

The  proposed  improvement  consists  in  deepening  and  widening  the 
channel  from  Tampa  to  the  bay,  a  distance  of  5|  miles,  by  dredging  and 
rock  excavation,  so  as  to  give  a  clear  depth  of  9  feet  at  mean  low  water, 
and  a  width  in  the  river  of  200  feet  and  in  the  bay  of  160  feet. 

OPERATIONS  PRIOR  TO   JUNE  30,  1886. 

Work  was  done  by  contract  under  the  following  appropriations : 

By  act  approved  June  14, 18**0 SIO^OOO 

By  act  approved  March  3, 18dl 10,000 

By  act  passed  August  2, 1882 20,000 

By  act  approved  July  5,  1884 20,000 

Total....'. 60,000 

Tbe  work  consisted  entirely  of  dredging  and  rock  excavation,  and 
extended  over  a  length  of  8,215  feet,  with  a  width  varying  from  60  feet 
in  the  bar  to  150  feet  in  the  river.  This  channel  has  been  filled  some- 
what by  the  tidal  currents,  and  on  June  30,  1887,  it  had  a  depth  along 
the  center  line  of  from  8.3  to  9  feet,  with  a  width  of  about  60  feet. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

Ill  act  approved  August  5,  1886,  $10,000  were  appropriated  for  con- 
tinuing the  improvement.  Proposals  for  dredging  and  rock  excavation 
were  opened  February  5, 1887,  after  advertisement  in  the  usual  manner. 
Only  two  bids  were  received.  They  were  too  high  and  both  were  re- 
jected. The  work  w^as  readvertised,  and  new  proposals  were  opened 
Ajiril  11.  Only  one  bid  for  the  entire  work  was  received,  ft  was  Jigain 
too  high,  and  again  rejected. 

It  was  evident  that  no  competition  could  be  obtained  for  this  work 
by  advertising  in  the  usual  manner.  Dredging  operations  were  re- 
quired for  three  works  on  the  west  coast  of  Florida,  lying  near  together, 
viz  :  Cedar  Keys,  Tampa,  and  Manatee  River,  Proposals  for  all  were 
asked  at  tbe  same  time,  but  as  under  the  Revised  Statutes  (sect  3717) 
separate  proposals  had  to  be  asked  for  each  worit,  there  was  no  cer- 
tainty that  the  same  contractors  could  obtain  all  three.    Consequently 
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few  responsible  contractors  with  good  plant  were  willing  to  bid  at  all, 
as  there  was  hardly  enough  money  for  any  one  of  the  works  to  warrant 
the  risk  to  bo  ran  in  towing  tlie  dredging,  plant  the  necessary  distance 
from  wher<5  it  was  owned. 

Authority  was  therefore  obtained  to  have  the  work  done  by  contract 
made  in  open  market.  Accordingly  a  contract  was  entered  into  with  Mr. 
Bittenhouse  Moore,  of  Mobile,  Ala.,  approved  by  the  Chief  of  Engi- 
neers May  31,  for  excavating  rock  for  $5.90  per  cubic  yard,  and  for 
dredging  soft  material  for  44  cents  per  cubic  yard.  Operations  under 
the  contract  commenceil  June  29.  The  work  will  consist  of  cutting  the 
channel  to  the  full  width  of  200  feet  through  the  mud  and  rock  ^l  the 
mouth  of  the  river. 

It  will  probably  be  completed  before  September  1. 

Current  observations  made  in  June  show  that,  as  was  reported  in  the 
last  annual  report,  dredging  operations  in  the  bay  unassisted  by  delSect- 
ing  works  will  not  be  permanent. 

The  tidal  currents  in  the  bay  are  oblique  to  the  line  of  the  chaYiuel, 
as  shown  in  the  accompanying  diagram.  In  the  annual  report  for  1886, 
the  estimate  for  completing  the  existing  project  by  dredging  was  §73,000, 
and  this  estimate  must  be  increased  for  the  increased  cost  of  small 
amounts  of  dredging  under  the  appropriations  available.  The  least 
estimate  for  the  deflecting  dike  was  $50,000.  Inasmuch  as  the  channel 
then  gained  will  have  a  very  limited  depth  and  width,  it  would  seem 
better  to  appropriate  annually  a  sum  represented  by  the  interest  on  the 
total  snm  required,  with  which  the  present  channel  could  be  kept  clear 
for  the  use  of  lighit-draught  vessels,  and  in  addition  to  improve  the  en- 
trance to  Old  Tampa  Bay,  so  as  to  make  that  the  deep-draught  harbor 
for  the  city  of  Tampa. 

For  a  comparatively  small  sum  this  entrance  can  bo  improved  to  ad- 
mit vessels  of  20  feet  draught,  and  such  vessels  lying  at  the  wharves 
near  Little  Mangrove  Point  would  be  but  little  further  from  Tampa 
than  the  i>resent  anchorage  for  vessels  of  10  feet  draught.  The  South 
Florida  Railroad  is  even  now  running  its  tracks  to  this  point  with  the 
design  of  making  it  the  terminus  for  the  Key  West  and  Havana  Steam- 
ship hne,  the  vessels  of  which  are  now  served  by  lighters  from  Tampa. 

As  is  seen  by  the  commercial  statistics,  for  which  1  am  indebted  to 
Mr.  T.  K.  Spencer,  deputy  collector  for  Tampa,  the  city  is  growing 
rapidly  in  imix)rtance  as  a  shipping  point,  and  better  facilities  for  the 
existing  commerce  are  greatly  needed. 

The  amount  on  hand  and  the  appropriation  asked  for  will  be  used  in 
accordance  with  the  project. 

A  map  of  the  harbor  and  a  report  on  the  current  observations,  made 
by  Mr.  J.  W.  Sackett,  assistant  engineer,  are  inclosed.  ^ 

Tampa  Bay  is  in  the  coUoction  district  of  Key  West,  which  is  the  nearest  port  of 
entry.     Nearest  light- hoase,  Egmont  Key  Light,    Nearest  fort  is  Fort  Jeffersou,  Fla. 

Money  statement. 

Jaly  1,  1886,  amount  available $830.46 

Amount  appropriated  by  act  approved  Aagust  5,  1886 10, 000. 00 

10, 830. 46 
Jaly  1,  1887,  amonnt  expended  daring  fiscal  year,  ezclnsive  of 

Habilities  oatstanding  July  1,  1886 $771.63 

Jaly  1, 1387,  outstanding  liabilities 426.65 

V 1, 108. 28 

Jnljl,  1887,  amount  available ^..,,., 9,632.18 
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{AmouDt  (estimated)  required  for  completion  of  existing  project $63,  OOO.OO 
Amouut  thiAt  can  be  proHtably  expended  in  fiscal  year  ending  June  30, 1889    63, 000.^ 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7. 


Abstract  of  proposals  for  improoinff  harbor  at  Tampa  Bay ^  Florida^  opened  February  h, 

1887,  by  First  Lieut,  TV.  M.  Black,  Corps  of  Engineers. 


Naiuefa  of  bidders. 

Prico  per  cubic  yard. 

Na 

DredgiDg. 

$  .59 
.45 

Bock  exca- 
valioQ. 

$7.49 
6.95 

Remarks. 

1 

Ritt4>nbonM Moon^   -.x 

2 

S.  N.  Kimbiill 

Lowest  bidder. 

Bids  were  rejected  for  reasons  given  in  the  report. 


Abstract  of  proposals  for  improving  harbor  at  Tampa  Bay,  Florida^  opened  April  11,  1887, 

by  CapU  TV.  M.  Black,  Corps  of  Engineers, 


No. 


1 

o 


Price  per  cubic  yard. 


Karnes  of  bidders. 


Dredging. 


Rock  exca- 
vation. 


JohnMaguire- 
S.  K.  Kimball. 


$  .44 


$5.90 
6.00 


Remarks. 


Does  not  propose  to  do  any  dredging. 


Bids  were  rejected  for  reasons  given  in  the  report. 


report  of  mr.  j.  w.  8ackbtt,  assistant  engineer. 

United  States  Engineer  Office, 

Jacksonville,  Fla.,  June  30,  1887. 

Captain:  In  pursuance  with  the  instructions  contained  in  your  letter  of  June  7,  in 
regard  to  current  observations  at  Tampa,  on  June  i23  and  27, 1  obtaiued  sufficient  data 
to  construct  complete  diagrams  of  the  directions  and  velocities  of  the  curreots  through 
both  ebb  and  flood  tides. 

The  station  was  situated  in  the  channel  below  Spanish  Town  Point. 

The  method  devised  and  pursued  was  as  follows : 

Parallel  ranges,  100  feet  apart  and  forming  an  angle  of  90  degrees  with  the  axis  of 
the  channel  at  that  point,  were  erected.  A  boat  was  fastened  to  a  stake  in  the  chan- 
nel on  each  ran^e.  The  boat  on  the  upper  range,  if  on  the  ebb  tide,  the  lower,  if  on 
the  flood,  contained  an  observer  with  a  sextant.  The  float  was  started  so  that  it 
would  cross  the  line  near  the  boat.  At  the  instant  it  crossed  the  second  range  the 
angle  which  its  direction  made  with  the  range  was  measured.  The  time  was  notwi 
at  the  instant  the  float  crossed  each  range.  In  this  way  the  length  of  the  path  trav- 
ersed and  the  direction  taken  by  the  float  could  easily  be  determined. 

A  portion  of  a  cargo  of  cocoa-nut«,  intended  for  planting,  being  found  in  such  a  con- 
dition that  it  was  judged  that  they  would  not  germinate,  were  thrown  away.  ^ 
number  of  these  were  secured  for  floats.  It  was  found  by  experiment  that  they  wonUi 
naturally  float  with  the  "eyes  "  down.  A  piece  of  wood  about  2  inches  long  and  throe- 
eighths  of  an  inch  in  diameter  was  fastened  to  each  end  of  a  cord  of  a  length  equal  to 
half  the  depth  of  the  water.  The  cocoa-nuts  being  selected  in  pairs,  one  large  and  one 
small,  they  were  joined  by  shoving  the  sticks  at  the  ends  of  the  cord  entirely  into  ih» 
cocoa-nuts  through  the  soft  "  eye."    The  cocoa-nut  when  full  of  water  will  readily 
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sink,  so  tho  large  one  filled  with  water  would  remain  at  mid  depth  sustained  by  the 
empty  small  one,  which  being  with  the  "  eye''  down  would  not  admit  enough  water 
to  sink  it  and  would  float  at  the  surface. 

The  results  of  these  observations  are  shown  in  the  accompanying  diagrams.  Plate  I 
shows  the  velocity  with  respect  to  time.  Plate  2  shows  the  velocity  and  the  corre- 
sponding direction.  For  simplification  tho  tides  were  divided  into  ten  stages  of  equal 
duration,  and  only  the  mean  direction  and  velocity  for  each  stage  is  shown  in  Plate  2. 

An  examination  of  Plate  2  shows  that  the  flood  tide  is  comparatively  decided  in 
direction,  beginning  at  N.  30^  £.  and  ending  at  N.  50<^  £.,  with  a  mean  direction  of 
N.  37^  £.,  evidently  following  the  trend  of  the  contours  of  tho  west  and  north  side  of 
the  bay,  and  crossing  the  channel  from  west  to  east  at  an  angle  of  26^. 

The  *ebb  tide  is  divided  into  two  distinct  parts  with  entirely  different  directions. 
The  first  foar  stages,  or  four  tenths,  flow  in  a  mean  direction  of  S.  31°  £.,  crossing  the 
channel  from  west  to  east  at  an  angle  of  43°.  At  the  fifth  stage  of  the  tide,  the  sur- 
face of  the  water  being  lower  the  water  is  confined  more  to  the  channel,  the  direc- 
tion suddenly  changes  to  8.  33°  W.  and  remains  at  a  mean  of  8. 32°  W.  during  the 
rest  of  the  tide,  not  varying  more  than  2°,  and  crossing  the  channel  from  east  to  west 
at  an  angle  of  20°. 

The  maximum  velocity  observed  during  the  ebb  tide  was  0.732  feet  per  second  and 
daring  the  flood  tide  0.910  feet  per  second. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Saciustt, 

A»9i8tant  Engineer. 

Capt.  W.  M.  BLACK; 

Corpa  of  Engineers,   U.  S,  A. 


COMMERCIAL  STATISTICS  PORT  OF  TAMPA,  FLORIDA. 
[Furnished  by  T.  K.  Spencer,  deputy  ooUeotor  of  customt.] 

Imports  by  water  in  fiscal  year  ending  Juno  30, 1887 :  Total  tons,  108,696,  consist- 
ing of  147  steamers,  bringing  3,200  bales  leaf  tobacco  and  1,604  pipes  claret  wine, 
valued  at  9381,936. 

The  entire  foreign  trade  depends  on  water  carriage,  and  has  been  increased  about 
1,000  ^r  cent,  foreign  (and  considerable  local)  in  the  nscal  vear  ending  June  30, 1887. 

Referring  to  imports,  would  state  that  the  3,200  bales  of  tobacco  and  1,604  pipes 
of  wine,  valued  at  $381,936,  used  at  this  port,  would  have  paid  a  duty  at  this  port  of 
$130,216.32  if  it  had  been  imported  under  the  immediate  transportation  act.  There 
have  been  no  exports  firom  this  port,  as  the  matter  stands  as  heretofore,  this  port  doing 
no  bnsiness  save  as  a  port  of  delivery  to  the  district  of  Key  West. 


CUm«,  tonnaf^e,  etc 


Bteanen tons. 

Ssillng  TeMeU do.., 


Total  tonnage 

Total  paaaengera. 


ABBIVBD. 


Coastwise. 


S 


69 


IS 


38,840 
6,220 


45,060 


017 


% 


eo 


114, 357 
6,101 


120,468 


1,750 


Foreign. 


^4 

1^ 


s^i 


5^ 


25,480 


25,480 


1,173 


108,696 


108,696 


2,003 


DnHea  collected : 

On  articles  of  small  value  in  passengers*  baggage. 
On  artielM  under  immediate  transportation 


Cleared — coast- 
vise. 


39.830 
6,220 


45,050 


1,230 


$2,18L41 


0*C9 


136,835 
6,101 


142,936 


3,730 


$3,954.61 
8»686.02 
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O  9. 

IMPROVEMENT  OF  WITHLACOOCHEE  RIVER,  FLORIDA. 

Operations  for  the  improvement  of  this  river  have  been  carried  on  in 
accordance  with  the  project  submitted  to  the  Chief  of  Engineers  by  the 
oflScer  then  in  charge,  in  1879  and  published  as  part  of  Appendix 'K  18 
to  the  Annual  Report  of  the  Chief  of  Engineers  for  18cv;. 

The  project  adopted  is  to  improve  the  river  by  the  removal  of  snags, 
overhanging  trees,  and  loose  rocks,  and  by  deepening  some  of  the  worst 
shoals  and  a  bar  at  the  mouth  of  the  river,  so  as  to  enable  boats  draw- 
ing 2  feet  to  navigate  the  river  duriug  about  half  the  v^  r  from  the 
mouth  to  Hay's  Ferry,  a  distance  of  100  miles. 

The  original  depth  of  the  river  was  from  1  to  7i  feet,  with  a  width  of 
from  75  to  150  feet. 

In  accordance  with  the  recommendations  contained  in  the  Annual  Re- 
port for  1885,  the  improvements  have  been  extended  as  far  as  Pember- 
ton  Ferry,  6  miles  above  Hay's  Ferry. 

OPERATIONS  PRIOR  TO  JCJNE  30,  1880. 

Work  was  carried  on  l)y  hired  labor  under  the  following  Lppropria- 
tions : 

By  act  of  Conjjress,  approved  March  3,  1881 $7, 500 

By  act  of  CoDgresa,  approved  July  5, 1884 3,000 

The  work  was  done  between  the  mouth  and  Hay's  Ferry,  and  a  chan- 
nel, navigable  at  all  except  the  lowest  stages  for  boats  drawing  2  feet  of 
water,  was  opened  excepting  in  the  vicinity  of  Morrison's  Shoals.  Bega- 
lar  steamboat  navigation  was  established  on  the  river  over  a  stretch  of 
26  miles,  from  the  railroad  at  Panasoff  keo  to  Cotton's  Grove  on  the  north 
and  Istachatta  on  the  south. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  18^:. 

By  act  of  August  5,  1886,  $3,000  were  appropriated  for  continuing 
the  improvement  of  the  river.  After  examination  it  was  dec'''  3d  to 
open  the  river  from  Pembertou  Ferry  to  Hay's  Ferry,  and  as  mucu  fur- 
ther as  the  funds  available  would  admit,  so  as  toeuable  shippers  tx) 
reach  the  Florida  Southern  Eailroad  at  the  first -raeDtioned  point,  and 
*secure  the  benefits  of  competition  between  the  two  roads  touching  the 
upper  river. 

It  was  decided  to  do  the  greater  portion  of  the  work  by  contract.  To 
this  end  sealed  proposals  were  opened  on  February  5, 1887,  atcer  due 
advertisement. 

The  contract  was  siwarded  to  Mr.  S.  C.  Barker,  of  Windsor,  Fla,,  the 
lowest  bidder,  for  $1,850.  Work  under  this  contract  was  commenced 
in  March  and  finished  May  9, 1887.  The  work  consisted  in  removing 
snags  and  logs  from  the  river,  in  building  log  and  brush  dams  across 
bayous,  and  in  clearing  away  overhanging  trees  and  brush.  This  work 
opened  a  channel  for  boats  of  2  feet  draught  and  20  feet  beam  botwe  n 
Pembertou  and  Hay's  Ferry  for  all  excepting  the  lowest  stages  of  wauer 
in  the  river. 

The  work  thus  done  made  a  permanent  lowering  of  the  water  surface 
at  and  near  Pembertou  Feriy.  Bocks  and  other  obstacles,  before  hid- 
den, appeared.    It  was  decided  to  organize  a  party  and  with  tb^  re- 
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mainder  of  the  appropriation  continue  the  work  from  Pemberton  Ferry 
down.    Operations  were  begun  May  26  and  continued  until  June  12. 

All  of  the  worst  obstructions  were  removed  between  Panasoffkee 
liake  and  Pemberton  Ferry.  Excepting  at  a  wide  point  above  Hay's 
Ferry  the  river  was  opened  for  navigation  throughout  the  year.  Here 
the  navigation  is  possible  excepting  at  the  exceptionally  low  stages 
which  prevailed  when  work  ceased. 

At  many  points  in  this  reach  the  channel  is  narrow  and  tortuous  and 
more  work  can  be  done  to  advantage. 

This  work  has  been  done  under  the  local  charge  of  Oapt  O.  J.  Par- 
ker, of  Cedar  Keys,  Fla. 

The  Withlaooochee  River  from  Hayes's  Ferry  to  the  western  line  of  section  19,  town- 
ship 17  sontb,  range  20  east,  below  Morrison's  Shoals,  traverses  a  series  of  open  lakes 
and  wooded  l^;oons,  generally  shallow  and  of  varying  widths.  The  lakes  are  inter- 
spersed with  floating  masses  of  wild  lettuce,  bonnets,  and  careless  weeds,  and  with 
nnmerons  islands  covered  with  tillers  and  aqnatic  plants.  The  wooded  lagoons  arc 
heavily  timbered,  and  traversed  by  one  or  more  narrow  and  crooked  cliannels,  which, 
however,  afford  2  to  4  feet  of  water  at  the  ordinary  low  stage,  thoogh  in  many  places 
not  more  than  30  feet  in  width.  The  current  flowing  in  the  lake  channels  is  sluggish 
while  that  in  the  lagoon  channels  generally  flows  swiftly. 

From  the  western  line  of  section  19  (above  mentioned)  to  the  mouth  the  river,  for 
the  most  part,  confines  itself  to  a  single  channel,  the  width  is  more  uniform,  the  cur- 
rent rapid,  and  the  bed  generally  covered  with  loose  rocks  at  the  places  of  shoals  and 
shallows.  The  channels  between  these  rocks  are  narrow,  crooked,  and  impassable  at 
very  low  water.  These  places  are  miscalled  shoals  in  many  cases,  since  the  depth  of 
water  between  the  rocks  is  as  great  as  is  elsewhere  obtained.  Here  the  river  can  be 
rendered  navigable  by  breaking  up  and  removing  the  soft  limestone  rocks,  which  are 
generally  much  less  than  a  cubic  yard  in  size. 

Just  aoove  the  month  the  river  is  divided  by  Chambers'  Island  into  two  branches, 
flowing  northwest  and  sonthwest,  respectively.  The  north  branch  affords  quite  as 
good  water  as  the  other,  and  has  the  better  approach  from  the  Gulf  of  Mexico.  This 
approach  is  a  narrow  channel  (from  li  to  3^  feet  deep  at  mean  low  water),  which 
crosses  a  shallow  bar,  composed  chiefly  of  oyster  beds,  and  lying  off  the  month  of  the 
river.    (Rep.  of  Chief  of  Engineers,  1880,  Pt.  II,  p.  1118.) 

The  coantry  along  the  banks  consists  mainly  of  high  rolling  hammock 
land,  sarroanded  by  cypress  swamps.  It  is  excellently  adapted  to  rais- 
ing fruits  and  vegetables,  and  is  fast  filling  up.  At  this  date  no  steam- 
ers navigate  the  lower  river  regularly.  One  is  nearly  completed  at  Blue 
Springs  and  will  be  used  for  this  purpose. 

The  Silver  Springs,  Oqala  and  Gulf  Bailroad  Company  are  now  ope- 
rating their  road  to  Blue  Springs,  which  is  on  the  Wekiva  Biver,  a  trib- 
utary of  the  lower  Withlachoochee.  Their  right  of  way  is  cleared  to 
the  river,  which  they  expect  to  cross  during  the  coming  year. 

Two  small  steamers  make  regular  trips  on  the  upx)er  river.  About 
3,000  tons  of  freight  were  carried  on  them  during  the  past  year,  princi- 
pally consisting  of  oranges,  early  vegetables,  and  general  merchandise. 
The  amount  is  increasing  yearly  as  transportation  facilities  increase. 
Since  work  on  the  river  l^gan,  the  freight  charges  have  been  decreased 
from  25  to  60  per  cent.  Should  the  river  be  made  easily  navigable 
through  its  entire  length  the  annual  shipment  of  oranges  alone  would 
soon  amount  to  100,0(K)  boxes. 

An  examination  of  the  river  shows  that  to  make  it  navigable  through- 
oat  the  year  from  Pemberton  Ferry  to  the  Gulf  of  Mexico,  for  boats  draw- 
ing 2  feet  of  water,  would  require  an  expenditure  of  $33,000.  This  would 
include  dredging  across  the  bar  at  the  mouth  of  the  river. 

The  increase  of  cost  over  the  original  estimate  is  due  to  the  change 
in  the  project  of  preparing  for  navigation  throughout  the  year  instead 
of  during  half  the  year,  a  change  which  the  size  and  importance  of  the 
stream  will  amply  warrant.  If  the  improvement  were  completed,  an 
annual  expenditure  of  $800  would  suffice  to  maintain  the  works. 
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All  of  the  work  can  be  done  most  economically  by  the  ase  of  a  stern- 
wheel  steamer  fitted  for  8na^ging,'dredging,  and  pile-driving  and  owned 
and  ased  by  the  United  States  in  the  rivers  of  the  west  coast  of  Florida' 
now  under  improvement.  The  cost  of  such  a  boat  would  not  exceed 
$10,000.  The  amount  of  the  last  annual  appropriation  for  these  streams 
did  not  warrant  its  purchase. 

The  balance  on  hand  will  be  used  in  the  care  of  the  public  property. 
The  appropriation  asked  for  will  be  used  in  accordance  with  the  project 

I  am  indebted  to  Gapt.  S.  K.  Pyles,  of  Panasoffkee,  for  the  appended 
commercial  statistics. 

Withlocoochee  River  is  in  the  collection  district  of  Cedar  Keys,  Fla.,  which  is  the 
nearest  port  of  entry.  Nearest  ligbt-honse,  Cedar  Keys  Light ;  nearest  fort  is  Fort 
Marion,  Fla. 

Money  statement 

July  1, 1886,  amount  available $156.80 

Amount  appropriated  by  act  approved  An^ ast  5, 1686* 3, 000. 00 

3,156.80 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 |2, 660.87 

July  1,  1887,  outstanding  liabilities 357.16 

3,  Oia  03 

July  1,  1887,  amount  available 138.77 

{Amount  (estimated)  required  for  completion  of  existing  prolect 10, 400. 00 
Araoniit  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    20,  OOO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  bf  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  ofproposaU  for  improving  Wiihlacoochee  Eiver,  FUrida^  opened  February  5, 1887, 

by  First  Lieut  W,  M,  Black,  Corps  of  Engineers. 


No. 


] 
2 
s 


Names  of  bidders. 


S.  C.  Barker... 
F.  W.  Bover  . . 
Frank  Weller. 


Amomit. 


$1«850.00 
2,440.60 
5,750.00 


Remarks. 


Lowest  bid 


Contract  awarded  to  S.  C.  Barker,  with  the  approval  of  the  Chief  of  Engineers. 


COMMERCIAL  STATISTICS — UPPER  WITHLACOOCHKB  RIVER,  FLORIDA. 

LFnmished  by  Capt  S.  R.  Pyles.  ] 

Imported. — Total  tons,  1,065,  consisting  of  general  merchandise. 

Exported,— ToiAl  tons,  1,605,  consisting  of  oranges,  tomatoes,  egg  plants,  potatoes, 
cucumbers,  cabbage,  cotton,  etc. 

Value,  187,768. 

The  total  trade  of  this  locality  is  dependent  on  water  carriage.  It  would  be  more 
than  doubled  in  one  year  were  the  improvements  completed. 

During  the  last  year  there  has  been  an  increase  of  about  50  per  cent,  in  the  total 
business.  These  statistics  are  based  on  the  actual  amounts  of  freight  carried  by  the 
steamer  Sam  Pyles  and  the  estimated  amounts  carried  by  steamer  Say  BelL 
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O  10. 

IMPROVEMENT  OF  HARBOR  AT  CEDAR  KEYS,  FLORIDA. 

An  improvement  was  made  of  this  harbor  iu  1872-1881,  as  follows: 

A  cot  200  feet  wide  and  11^  feet  deep  down  to  the  limestone  through  the  middle 
ground;  another  ^200  feet  wide  and  12  feet  deep  through  the  outer  bar,  excepting  at 
a  point  80  feet  from  the  line  of  black  buoys,  where  the  limestone  is  11^  feet  under  the 
surface,  the  remaining  120  feet  on  the  east  side  of  the  cut  being  fully  lii  feet  deep. 

The  harbor  of  Cedar  Keys  lies  on  the  Gulf  side  of  the  peninsula  of 
Florida.  It  is  the  terminus  of  the  Central  Division  Florida  Eailway  and 
Navigation  Company.  For  years  this  was  the  only  line  of  railroad  be- 
tween the  Gulf  and  the  Atlantic  south  of  Pensacola,  iu  Florida.  The 
principal  business  done  at  Cedar  Keys  is  in  lumber,  and  it  forms  a  dis- 
tributing point  to  a  large  area  to  the  north  and  south  of  it. 

An  eicamination  with  a  view  to  itjs  improvement  was  made  in  Novem- 
ber, 1883.    A  report  thereon,  together  with  a  plan  of  improvement,  . 
was  printed  as  Appendix  N  30  to  theKeport  of  the  Chief  of  Engineers 
for  1884. 

PROJECT  OF  IMPROVEMENT. 

The  approved  project  as  there  described  is  as  follows:  To  obtain  a 
channel  200  feet  wide  and  with  a  least  depth  of  10.J  feet  from  Cedat 
Keys  to  the  Gulf  of  Mexico.  A  depth  of  9^  feet  formerly  existed  in  this 
channel.  The  depth  is  limited  by  the  existence  of  beds  of  rock  under 
the  entire  channel  from  9J  to  12^  feet  below  mean  low  water,  which 
conld  only  be  removed  at  greater  expense  than  the  present  and  pros- 
X>ective  commerce  of  the  port  would  seem  to  warrant. 

On  this  project  an  appropriation  of  $5^000  was  made  by  act  approved 
Jnly  5, 1884. 

Under  this  appropriation  a  cut  was  started  through  the  rock  near 
baoy  No.  12,  on  October  14, 1885,  and  continued  until  the  exhaustion  of 
the  appropriation.  Three  hundred  and  seventy  cubic  yards  of  sand 
and  615.3  cubic  yards  of  rock  were  removed.  To  complete  the  channel 
at  this  point  to  a  width  of  200  feet  and  the  desired  depth  would  require 
the  removal  of  7,800  yards  more,  of  which  one-fourth  is  rock.  The 
dredged  cut  at  this  point  has  remained  clear. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

In  act  approved  August  5,  1886,  $7,000  were  appropriated  for  this 
work.  The  shoaling  of  the  cut  made  through  the  middle  ground  in 
1872^1881  had  made  it  difficult  for  vessels  to  approach  the  railroad 
wharf.  The  location  of  this  cut  is  faulty,  and  current  observations  show 
that  without  the  aid  of  auxiliary  works  there  is  no  hope  of  permanency 
for  it.  Still,  with  the  small  amount  available,  nothing  could  be  done 
excepting  to  reopen  the  cut,  gi\ing  it  a  direction  as  nearly  as  possible 
in  line  with  the  flood  currents,  through  the  main  ship-channel. 

Proposals  for  doing  this  work  were  opened  February  5,  after  due  ad- 
vertisement. Two  bids  were  receiveil.  As  the  prices  bid  were  deemed 
excessive  both  were  rejected.  The  work  was  readvertised,  and  pro- 
posals were  opened  April  11.  Only  one  bid  was  received.  It  was  re- 
jected, as  the  bidder  proposed  to  use  plant  which  was  inadequate  for 
the  work. 

As  there  was  no  hope  of  obtaining  further  bids  by  readvertisement, 
authority  was  obtained  to  make  a  contract  for  the  work  in  open  market. 
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Accordingly  a  contract  was  made  with  Mr.  Bittenhoase  Moore,  of  Mo- 
bile, Ala.,  for  dredging  the  cat,  at  a  rate  of  45  cents  per  cnbic  yard. 
This  was  approved  by  the  Chief  of  Engineers'  May  31, 1887.  The  same 
difficulty  has  been  experienced  in  this  harbor  as  in  Manatee  Biver  aud 
the  harbor  of  Tampa,  in  making  satisfactory  contracts  for  the  work  un- 
der the  small  appropriation  available. 

A  revision  shows  that  the  estimate  made  in  1883,  of  the  amount  of 
dredging  required  to  complete  the  project,  is  too  small.  As  near  as  can 
be  determined  from  the  existing  maps,  43,000  cubic  yards  of  silt  and 
4,500  cubic  yards  of  rock  must  yet  be  removed  from  the  channel  through 
the  middle  ground,  near  buoy  ^o.  12  and  near  buoys  Nos.  9  and  10,  at 
an  estimated  cost  of  $54,000.  To  insure  permanency  in  the  cut  through 
the  middle  ground,  a  dike  would  be  required,  which  would  cost  $15,0^. 
Its  immediate  construction  is  not  recommended. 

The  amount  ou  hand  aud  the  appropriation  asked  for  will  be  used  in 
accordance  with  the  project. 

Cedar  Keys  is  in  the  collection  diBtrict  of  Saint  Mark's,  of  which  Cedar  Keys  is  the 
licadqiiartcrH.    Nearest  light- house,  Cedar  Keys  Light.     Nearest  fort  is  Fort  MarioD. 

Money  statewent 

Amount  appropriated  by  act  approved  Auj^ust  5,  1886 $7, 000. 00 

July  1,  1887,  amount  expended  during  tiscal  year,  exclusive  of 

liabilities  outstanding  July  I,  1886 $209.59 

July  1,  1887,  outstanding  liabilities 12.60 

282. 19 

July  1,  1887,  amount  available 6,717.81 

r  Amount  (estimat^jd)  required  for  completion  of  existing  project 54,000,00 

J  Amount  that  can  bo  protitably  expended  in  fiscal  year  ending  June  30, 1889    15, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  in  harbor  at  Cedar  Keys^  Fla.,  opened  February  6^  1887, 

by  First  Lieut.  }V.  M,  Black,  Corps  ff  Engineers, 


No. 


1 
2 


Names  of  bidders. 


8.  N.  Kimball 

Rittenhoase  Moore 


Price  per 
cubic  yard. 


OentM. 

474 
69 


Remarks. 


Lowest  bidder. 


Bids  were  rejected  for  reasons  given  in  the  report. 


Abstract  of  proposals  for  dredging  in  harbor  at  Cedar  KeySj  Fla.,  opened  April  11,  1887, 

by  Capt.  W.  M.  Black,  Corps  of  Engineers. 


No. 

■-                                         1 ' 

Name  of  bidder. 

Price  per 
cable  ysid. 

1 

S.  N.Kimball 

CenlU. 

■ 

»-H — 

Bid  was  rejected  for  reasons  stated  in  the  report. 
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COHMBRCIAL  STATISTICS— PORT  OF  CEDAR  KEYS,  FLOBIDA. 
[Famished  by  Mr.  F.  E.  Hale,  President  Board  of  Trade,  Cedar  Keys,  Fla.1 


Class,  tonnage,  etc 


Sailing  ▼esaeU... 
ToC«1  umuMgp .... 

Total  crews 

Total  passebjcera- 


▲RBIVBD. 


Coastwise. 


Foreign. 


Jane  80, 1886,  Jane  30, 1886, 


to 


to 


Jane  90,  1887.  Jone  30, 1887. 


166 

1,712 

48,158 

7,594 

1,040 


4 

1,107 

25 


CLBARBU. 


Coastwise. 


Jane  30, 1886, 

to 
Jane  30, 1887. 


Jone  30,  1886. 

to 
Jane  30, 1867. 


166 

1,714 

49.680 

7, 782 

1,940 


Foreign. 


I 
306 
.  7 


Valae  of  importa  by  rail $,166,800 

Valae  of  ezporto  by  rail 3iH.0G5 

Valoe  of  imports  by  water 1,111.770 

Valneof  exporto  by  water 420,500 

The  imports  and  exports  consist  of  general  merchandise,  fruit,  vegetables,  and  lum- 
ber. 


O  iz. 


IMPROVEMENT  OP  8UWANEE  RIVEE,  FLORIDA. 

Operations  for  the  improvement  of  this  river  liave  been  earned  on 
since  November,  1881^  under  appropriations  made  in  1880,  1881,  1882, 
1884,  and  1886,  aggreg  iting  $23,000. 

Tbe  Snwanee  Kiver  rises  in  the  southern  part  of  Georgia,  near  the 
Okefinokee  Swamp,  and  flowing  in  a  general  southerly  direction, 
empties  into  the  Onlf  of  Mexico  a  few  miles  north  of  Cedar  Keys.  The 
portion  examined  wich  a  view  to  its  improvement  extends  from  EUa- 
ville  to  its  month.  The  country  adjacent  is  well  wooded,  and  the  chief 
trade  is  in  pine,  cypress,  and  cedar  timber,  cotton,  sirup,  the  minor 
farm  prodacts,  and  naval  stores. 

An  examination  of  this  river  with  a  view  to  its  improvement  was 
made  in  1879.  A  report  thereon,  dated  August  26,  1870,  with  a  plan 
of  improvement,  is  printed  as  Api>endix  J 16,  Report  of  the  Chief  of  En- 
gineers for  1870. 

PROJECT  OP  IMPROVEMENT. 

The  proposed  improvement  consists  in  deepening  the  bar  at  the 
passes  by  dredging,  the  removal  of  snags  and  overhanging  trees  along 
the  river,  and  deepening  and  improving  the  channel  at  various  places 
by  the  removal  of  rocks,  snags,  and  construction  of  dams,  so  as  to 
strengthen,  widen,  and  deepen  the  channel.  The  depth  to  be  obtained 
is  5  feet  through  the  bars  at  the  passes  for  a  width  of  150  feet,  and  up 
the  river  as  far  as  Roland's  Bluff,  a  distance  of  74  miles.  From  there 
op  to  Ellaville,  a  distance  of  50  miles,  the  depth  is  to  be  4  feet  and 
the  width  60  feet. 
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OPERATIONS  PRIOR  TO  JUNE  30,  1886. 

Work  was  done  by  contract  under  the  following  appropriations : 

By  act  approved  Jnne  14, 1880.. $5,000 

By  act  approved  March  3,  1881 3,000 

By  act  paused  Auicust  2, 1882 5,000 

By  act  approved  July  6, 1884 6,000 

Total 118,000 

It  consisted  entirely  of  dredging  operations  across  the  Sawanee  Basin 
at  the  east  pass.  On  this  line  the  distance  from  deep  water  of  the  Oalf 
to  deep  water  in  the  river  is  15,600  feet.  A  cat  5,835  feet  long,  60  feet 
wide,  and  5  feet  deep  at  mean  low  water  was  made,  leaving  a  length  of 
0,765  feet  to  be  dredged,  throngh  water  having  an  average  depth  of  3} 
feet 

OPERATIONS  DURING  THE  FISCAL^  YEAR  ENDING  JT7NE  30,  1886. 

By  act  approved  August  5, 1886,  $5,000  were  appropriated  for  contin- 
ning  this  improvement.  An  examination  was  made  of  the  river  in  the 
neighborhood  of  Kew  Branford  (Roland's  Bluff)  and  of  the  8uwanee 
Basin  at  the  east  pass.  The  cut  in  the  basin  was  found  to  have  held 
its  depth  very  well  excepting  at  its  outer  end,  where  some  shoaling  was 
observed. 

An  examination  of  the  commercial  interests  showed  that  excepting 
cedar  timber  the  movement  of  freight  was  almost  entirely  between  the 
railroad  at  New  Branford  and  the  various  towns  on  the  river.  Quite  a 
large  amount  of  cedar  timber  is  consumed  by  the  pencil  factories  whose 
agencies  are  at  Cedar  Keys,  and  a  large  part  of  the  supply  is  obtained 
in  the  Suwanee  River  and  its  vicinity.  This  Is  practically  the  only  ex- 
port which  passes  out  of  the  mouth  of  the  river.  The  cedar  is  in  rafts 
towed  by  light-draught  steamers,  which  remain  as  far  as  possible  within 
the  shelter  of  the  keys  along  the  coast.  In  going  to  Cedar  Keys  the 
usual  route  is  through  the  Suwanee  Basin  to  an  entrance  in  the  south 
called  Derrick  Island  Gap.  This  route  is  the  more  direct  and  is  shel- 
tered and  safe.  The  gap  or  pass  is  badly  obstructed  with  oyster  bars, 
and  a  request  was  made  that  a  portion  of  the  funds  appropriated  for  the 
improvement  of  the  Suwanee  River  be  expended  here.  This  was  not 
considered  possible  under  the  wording  of  the  appropriation. 

Boats  using  this  route  to  Cedar  Keys  do  not  need  any  extension  of 
the  present  dredged  channel  at  the  east  pass.  The  upper  river  was 
found  to  be  badly  obstructed  by  rocks  and  logs.  Navigation  above 
New  Branford  was  only  possible  during  the  highest  stages  of  the  riv^er. 
As  the  railroads  touch  the  river  only  at  New  Branford  and  EUaville,  the 
development  of  the  intermediate  country  has  been  greatly  retarded  by 
the  lack  of  means  of  communication.  The  roads  are  bad  and  the  bulky 
products  of  the  country,  cotton,  corn,  and  naval  stores,  could  not  be  mar- 
keted to  advantage.  The  land  is  excellent  in  quality  and  the  region  is 
healthy. 

Under  these  considerations  it  was  deemed  best  to  expend  the  appro- 
priation in  clearing  the  river  above  New  Branford  by  hired  labor.  The 
snag-boat  was  repaired  and  towed  to  New  Branford  with  a  party  under 
the  charge  of  Capt.  O.  J.  Parker,  of  Cedar  Keys.  The  party  arrived 
at  Double  Island  Shoals,  10.64  miles  above  New  Branford,  on  February 
15,  and  immediately  commenced  operations.  These  were  carried  on 
between  New  Branford  and  Lnraville,  a  distance  of  20.61  miles.    For- 
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ty-ftve  overhanging  ti'ees  were  cut  and  32  trimmed  on  the  banks ;  32 
snags,  24  logs,  and  370,5  cubic  yards  of  rock  were  removed  from  the 
channel.  Tho  trees  were  generaUy  live-oaks  and  water  oaks.  The 
rock  was  a  compact  hard  limestone  containing  layers  and  nodules  of 
flint.  It  was  in  bowlders  and  ledges,  and  had  to  be  blasted  from  crev- 
ices and  from  the  surface,  as  the  flint  layers  made  drilling  generally 
impracticable.  The  explosive  used  was  rack-a-rock,  fired  by  electric 
fuses  and  a  No.  3  Band  magneto  machine.  When  fired  in  cases  of  tin 
or  glass  the  work  of  the  explosive  was  satisfactory. 

At  the  end  of  March  the  high  stage  of  water  made  further  work  dis- 
advantageous and  operations  were  suspended  until  the  river  should  fall. 

EESULTS. 

The  work  done  cleared  the  channel  for  4-foot  navigation  at  all  stages 
of  the  water  for  a  distance  of  10  miles  below  Luraville,  as  far  as  Strip 
Jacket  Shoals.  There  and  below  enough  rock  was  removed  from  the 
river  to  permit  the  passage  of  steamers  drawing  4  feet  of  water  at  all 
excepting  the  lowest  stages,  or  of  boats  drawing  2  feet  of  water  and 
with  the  ordinary  beam,  throughout  the  year.  As  a  result  of  these  op- 
erations a  stock  company  was  formed  for  building  a  light-draught 
steamer  for  regular  traffic  in  the  river,  and  a  greatly  increased  acreage 
was  planted  with  cotton. 

FUTURE  OPEEATIONS. 

An  examination  of  the  entire  river  shows  that  $15,000  will  be  re- 
quired to  complete  the  existing  project,  excluding  the  e>xtension  of  the 
channel  aoross  the  bars  at  the  passes,  which  would  cost  $35,000  in  ad- 
dition ;  the  increase  in  this  estimate  arising  from  the  excess  of  the  act- 
ual over  the  estimated  cost  of  dredging.  This  extension  is  not  recom- 
mended. Should  it  be  decided  to  improve  further  one  of  the  entrances 
into  the  river,  that  through  Derrick  Island  Gap  is  the  one  which 
would  be  most  useful  to  commerce  under  its  present  conditions.  The 
oyster  bars  which  obstruct  this  pass  are  rapidly  growing  and  will  soon 
completely  close  it.  Five  thousand  dollars  would  be  required  to  clear 
this  entrance.  After  the  improvement  has  been  completed  the  river 
can  be  kept  clear  by  an  annual  expenditure  of  $800. 

Work  in  this  river  could  have  been  done  much  more  economically 
and  exp^itiously  had  the  United  Suites  had  a  suitable  steam  snag- 
boat  on  the  west  coast  of  Florida.  The  boat  on  hand  is  old,  has  no 
steam  power,  and  is  of  little  value  excepting  as  a  quarter-boat.  The 
five  rivers  on  this  coast  on  which  work  is  being  carried  on,  the  Suwa- 
nee,  Withlacbochee,  Manatee,  Pease,  and  Galoosahatchee,  have  an  ag- 
gregate length  under  improvement  of  375  miles.  All  of  the  work  in 
them  excepting  the  heavier  dredging  operations  near  the  mouths  of  the 
Manatee,  Pease,  and  Galoosahatchee  rivers  could  easily  be  done  with 
one  boat  at  a  minimum  expense  to  the  United  States.  The  cost  of  a 
Bailable  stem-wheel  boat,  equipped  sis  a  snag-boat,  with  dredging  and 
pile-driving  machinery,  would  be  about  $10,000.  On  account  of  the 
limited  amounts  available  for  these  rivers  during  the  past  year  it  has 
been  necessary  to  use  the  plant  on  hand  at  a  greatly  increased  cost  to 
the  United  States. 

One  source  of  obstruction  to  this  river  results  from  the  carelessness 
of  the  lumbermen.  Logs  are  cut  into  the  river  and  floated  to  the  mills 
without  rafting  them.  Large  numbers  of  these  logs  stick  in  the  shoals 
and  form  diingeroas  obstructions.  The  stream  is  also  injured  by  saw- 
dust, slabs,  and  edging  dumped  into  the  river  from  the  mills  or  placed 
where  they  are  floated  into  it  by  high  water.    There  seems  to  be  no 
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adequate  means  of  protection  afforded  the  United  States  against  this 
inisnse  of  the  river. 

The  completed  improvement  of  the  Snwanee  Kiver  above  Kew  Bran- 
ford  woald  be  immediately  followed  by  a  great  development  of  the 
country.  Daring  the  past  season  400  bales  of  long-staple  cotton  passed 
through  Luraville  alooe.  The  opening  of  the  river  to  EUavilie  and 
through  Derrick  Island  Gap  to  Cedar  Keys  would  give  access  to  another 
railroad  and  to  the  Gulf  commerce,  lowering  the  rates  of  freight  and 
increasing  the  production  of  the  staples,  corn^  cotton,  and  naval  stores, 
fruits,  and  vegetables.  For  the  actual  amount  of  commerce  in  the  river 
I  would  invite  attention  to  the  appended  letter  from  Messrs.  Mcintosh  & 
Ivey,  of  Kew  Branford,  to  whom,  as  the  most  prominent  residents  and 
merchants  of  the  region,  apphcation  was  made  for  the  information. 

The  amount  on  hand  will  be  expended  in  continuing  the  work  in  the 
upper  river  in  accordance  with  the  specifications.  The  appropriation 
asked  for  would  be  expended  in  accordance  with  the  approved  project. 

Sawanee  River  is  in  the  coUectioa  district  of  Cedar  Keys,  Fla.,  and  Cedar  Keys  is 
the  nearest  port  of  entry.  Nearest  light-hoase  is  Cedar  Keys  light.  Nearest  fort  is 
Fort  Marion,  Fla. 

Money  statement. 

July  1, 1886,  amount  available |60.00 

Amount  appropriated  by  act  approved  August  5, 1886 5, 000. 00 

5,060.00 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 |2,694.07 

July  1,  1887,  outstanding  liabilities 356.05 

3,050.12 

July  1,  1887,  amount  available 2,009.88 

(Amount  (estimated)  required  for  completion  of  existi ng  project 32, 158. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1889    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS— 8UWANER  RIVER,  FLORIDA. 
[Famished  by  Messrs.  MoIhUMh  &.  Ivoy  Bros.,  New  Branford,  Fla.] 

Incoming  freight, — ^Total  tons,  15,576,  consisting  of  general  merchandise,  lumber, 
timber  rafts,  cpude  naval  stores,  fertilizers,  brick,  machinery,  etc.,  valued  at  $244,000. 

Outgoing  freight — Total  tons,  600.  consisting  of  general  merchandise,  lumber,  cotton, 
manufactures,  naval  stores,  live  stock,  and  country  produce,  valued  at  $275,000. 

Three- fourths  of  the  total  trade  is  dependent  on  water  carriage.  It  would  be  in- 
creased 50  per  cent,  were  the  improvement  completed.  During  the  past  year  there  has 
been  an  increase  of  60  per  cent,  in  the  total  business. 

The  tonnage  was  taken  from  actual  weights  on  railroad  books. 


O  12. 

REMOVAL  OF  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

1 

Removal  of  the  wreck  of  the  steamer  Dictator. — This  was  a  wooden 
flide-wbeel  steamer,  of  512  tons,  built  at  Brooklyn,  N.  Y.,  1863.  It  was 
burned  to  the  water's  edjje  in  t.liejbarbor  of  Tampa,  December  26, 1883, 
and  the  hull  and  machinery  lay  near  Spanish  Town  Point,  in  the  edge 
of  the  main  ship-chanuei. 


APPENDIX   O — KEPORT   OF   CAPTaIN   BLACK.  1257 

Ttlmvm^  been  reported  as  an  obsiraction  to  navigatioD,  the  honor- 
able Secretary  of  War  directed  that  the  proper  steps  should  be  taken 
for  its  removal.  Dae  notice  to  the  owners,  in  accordance  with  law,  was 
published  in  February,  1885. 

On  November  12, 1885,  proposals  for  the  removal  of  the  wreck  were 
opened.  Messrs.  William  H.  Brown  and  George  Theodore,  of  New 
Orleans,  Iia.,  were  the  lowest  bidders,  and  the  contract  was  awarded  to 
tbem  for  $2,500. 

The  agreement  states — 

___  • 

Work  of  removal  is  to  be  commenced  on  or  before  December  11,  1885,  and  is  to  be 
oomploted  on  or  before  February  1, 1886. 

After  numerous  delays,  operations  nnder  the  contract  began  January 
13, 1886.  Work  progressed  very  slowly,  and  there  were  numerous  dis- 
agreements between  the  contractors.  On  February  25  the  contractors 
finally  disagreed,  and  one  of  them  abandoned  the  work. 

On  April  8, 1886,  authority  was  given  by  the  Chief  of  Engineers, 
United  States  Army,  to  annul  the  contract,  the  time  for  its  completion 
having  expired. 

The  work  was  readvertised  and  proposals  opened  June  17.  Messrs. 
Charles  H.  Schenck  and  Nicholas  Theodore,  the  lowest  bidders,  were 
awarded  the  contract  for  $2,500.  This  contract  was  approved  July  22, 
1886.  Operations  under  it  were  begun  on  August  9  and  continued  un- 
til all  of  the  wreckage  had  been  removed. 

After  due  advertisement  the  wreckage  was  sold  to  the  highest  bidder 
at  public  aaction  on  November  11  for  $160,  and  the  amount  duly  de- 
posited in  the  United  States  Treasury. 


O  13. 

PREUMINABY  EXAMINATION  OP  TAMPA  BAY,  FLORIDA.  INCLUDING 
HILLSBOROUGH  RIVER  UP  TO  THE  CITY  OF  TAMPA. 

United  States  Engineer  Office, 

Jacksonville^  Fla.y  January  5, 1887. 

Sir:  In  obedience  to  Department  letter  of  September  27, 1886, 1  have 
the  hoDor  to  inclose  herewith  reports  on  preliminary  examinations  at 
the  following  places,  viz : 


:RBSUBVET   OF  TAMPA  bay,  including  HILLSBOROUGH  RIVER  UP  TO 

CITY  OP  TAMPA. 


An  examination  of  this  harbor  showed  that  the  existing  Coast  Sur- 
vey charts  are  sufficiently  accurate  for  all  needed  purposes.  In  a  per- 
sonal interview  with  the  members  of  the  Board  of  Trade  of  the  City  of 
Tampa,  it  was  stated  that  what  was  desired  was  a  plan  of  improvement 
which  would  give  reasonable  promise  of  permanency  and  would  afford 
a  channel  from  14  to  16  feet  at  mean  low  water. 

Plans  were  submitted  to  the  Chief  of  Engineers  in  the  Annual  He- 
port  on  this  improvement,  dated  June  30, 1886,  which  it  is  believed  will 
give  a  permanent  Ofoot  channel.  Once  this  has  been  obtained  it  will 
be  easy  to  enlarge  it  to  a  greater  depth  if  it  then  be  thought  desirable. 
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So  far  the  appropriations  have  never  been  safficient  to  obtain  the  9-foot 
channel  called  for  by  the  approved  project. 

Owing  to  the  greatly  increased  cost  of  a  deeper  channel  I  believe  that 
the  interests  of  commerce  do  not  now  demand  more  than  a  permanent 
channel  of  the  dimensions  called  for  by  the  existing  project 

Respectfully  submitted. 

W.M.  Black, 
First  Lieutenant  ofEngineern. 

The  Chief  of  Engineers,  U.  S.  A. 


O  14. 

PRELIMINARY  EXAMINATION  OF  CHARLOTTE  HARBOR,  INCLUDING  SAN 

CARLOS  BAY,  FLORIDA. 

United  States  Engineer  Office, 

Jacksonville^  Fla,,  Januari/  5,  1887. 

Sir:  In  obedience  to  Department  letter  of  September  27, 1886, 1  have 
the  honor  to  inclose  herewith  reports  on  preliminary  examinations  at 
the  following  places,  viz: 


CHARLOTTE  HARBOR,  INCLUDING  SAN  CARLOS  BAY. 


Examinations  were  made  of  Charlotte  Harbor  in  1879  by  Mr.  J.  L. 
Meigs,  assistant  engineer^  under  the  direction  of  Maj.  A.  N.  Damrill, 
Corps  of  Engineers,  and  in  1884  by  Capt.  William  T.  Rossell,  Corps  of 
Engineers,  as  published  in  the  Annual  Reports  of  the  Chief  of  Engineers 
lor  1880  and  1885,  in  Appendix  K  17  and  Appendix  O  20,  respectively. 

Charlotte  Harbor  and  San  Carlos  Bay  afford  the  most  southerly 
good  harbor  on  the  west  coast  of  Florida.  Land  in  the  vicinity  is  fast 
being  settled  and  the  importance  of  the  bay  is  increasing  daily.  As 
yet  there  is  but  little  commerce,  very  little  produce  being  raised,  and 
the  principal  imports  being  building  materials.  It  has  not  been  possi- 
ble to  obtain  exact  figures.  A  small  steamer  makes  three  trips  per 
week  between  the  railroad  at  Clea¥eland,  Punta  Eassa,  and  Fort  Myers, 
on  the  Caloosahatchie  Eiver,  touching  at  intermediate  points,  and  amply 
satisfies  existing  needs. 

On  Charlotte  Harbor  the  Florida  Southern  Railroad  has  founded  the 
town  of  Punta  Oorda,  its  present  terminus.  "Saint  James  City''  has 
been  laid  out  on  Pine  Island,  in  San  Carlos  Bay,  and  is  attracting  set- 
tlers. 

At  present  11  feet  can  be  carried  at  low  water  through  Charlotte 
Harbor  into  the  mouth  of  Pease  River  opi>osite  the  wharves  at  Punta 
Gorda,  and  11  feet  through  San  Carlos  Bay  to  the  wharf  at  Pine  Island. 
The  average  rise  of  the  tide  is  1.14  feet  in  Charlotte  Harbor  and  1.34 
feet  in  San  Carlos  Bay.  The  average  draught  of  steam  and  sailing 
vessels  in  the  Gulf  trade  is  less  than  10  feet.  When  the  country  be- 
comes more  settled  the  interests  of  commerce  w^ill  probably  demand 
that  a  deep  channel  be  provided  for  one  of  the  ports  of  this  harbor— 
Punta  Gorda,  Saint  James  City,  or  Punta  Eatssa. 
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■ 

It  18  my  opinion  that  the  existing  facilities  are  sufficient  to  satisfy  all 
legitimate  demands  of  the  present  commerce. 

I  do  not  regard  these  harbors  as  now  worthy  of  improvement  by  the 
United  States. 

ResiKJCtfully  submitted. 

W.  M.  Black, 
First  Lieutenant  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


O  IS. 

preliminary  examination  of  clear  water  harbor,  including  an- 
clote  and  saint  joseph^s  bays  and  the  narrows  into  boca 
ciega  bay.  florida. 

United  States  Engineer  Office, 
Jacksonville^  Fla,,  January  5, 1887. 

Sib  :  In  obedience  to  Department  letter  of  September  27, 1886, 1 
have  the  honor  to  inclose  herewith  reports  on  preliminary  examinations 
at  the  following  places,  viz  : 


clear  water   HARBOR,   INCLUDING  ANCLOTB   AND  SAINT   JOSEPH'S 
BAYS  AND  THE  NARROWS  INTO  BOCA  CIEGA  BAT. 


An  examination  and  survey  of  Clear  Water  Harbor,  including  Anclote 
and  Saint  Joseph's  Bays  was.  made  in  January,  1885,  under  the  direc- 
tion of  Gapt.  E.  L.  Hoxie,  Corps  of  Engineers,  as  reported  in  Appendix 
p.  15,  Annual  Eeport  of  the  Chief  of  Engineers,  United  States  Army, 
1885.  For  a  detailed  description  of  this  harbor  I  would  respectfully 
invite  attention  to  that  report.  , 

A  narrow  rocky  channel,  *^  The  Narrows,"  connects  Clear  Water  Har- 
bor with  Boca  Ciega  Bay.  This  is  very  shallow  and  contains  only  from 
1  to  3  feet  of  water.  Boca  Ciega  Bay  in  its  physical  characteristics 
resembles  Clear  Water  Harbor.  It  is  generally  shallow,  varyingin  depth 
from  one-half  to  5  feet,  with  a  few  deeper  holes.  At  its  south  end  a 
channel  runs  from  deep  water  of  the  Gulf  to  Point  Pinellas,  obstructed 
at  its  outer  end  by  a  bar  having  only  6^  feet  on  its  crest.  Along  the 
Narrows  and  bay  are  the  following  settlements :  Anona,  John's  Pass, 
Bonifacia,  and  Pinellas,  containing  in  all  about  200  inhabitants.  These 
towns,  with  Tarpon  Springs,  Anclote,  Yellow  Bluff,  Dunedin,  and 
Clear  Water  Harbor  on  Anclote  and  Saint  Joseph's  bays  and  Cle^r 
Water  Harbor,  have  a  total  population  of  about  2,000. 

The  steamer  Governor  Safford  makes  semi- weekly  trips  each  way  be- 
tween Cc^ar  Keys  and  Tampa.  At  Anclote  she  is  met  by  the  steamer 
Mary  Disson^  which  receives  at  that  place  the  passengers  and  freight 
for  9X\  towns  north  of  the  Narrows.  The  other  places  are  served  by 
sailing  vessels  meeting  the  Safford  or  going  direct  to  Tampa  or  Cedar 
Keys.  During  the  past  year  the  Mary  Disson  carried  about  700  tons  of 
freight  and  about  300  passengers. 

The  town  of  Tarpon  Springs  is  growing  rapidly,  and  is  becoming  a 
popular  winter  resort.  The  bayou  (Anclote  River,  not  included  in  bill) 
which  connects  it  with  Anclote  Bay  is  badly  obstructed  bj^  narrow 
oyster-bars.    With  this  exception  the  settlements  above  uamed  have 
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all  the  commercial  facilities  required  by  their  present  needs.     (  do  Dot 
deem  these  bays  worthy  of  improvement  at  present. 
I  have  been  unable  to  obtain  any  exact  commercial  statistics. 
Eespectfnlly  submitted, 

-    W.  M.  Black, 
First  Lieut,  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


O  x6. 

preliminary  examination  of  WAKULLA  RIVER,  FLORIDA,  FROM  ITS 

MOUTH  TO  WAKULLA  SPRINGS. 

United  States  Engineer  Office, 

JncksonviUe^  Fla.^  January  5, 1887. 

Sir  :  In  obedience  to  Department  letter  of  September  27, 1886, 1  have 
the  honor  to  inclose  herewith  reports  on  preliminary  examinations  at 
the  following  places,  viz  : 


WAKULLA  RFVER,  FROM  MOUTH  TO  WAKULLA  SPRINGS. 

•  *••••• 

The  Wakulla  Biver  has  its  source  in  the  Wakulla  Spring  in  Wakulla 
County,  Fla.,  and  flows  southeast  into  the  Saint  Mark's  Biver  at 
Saint  Mark's,  Fla.  Its  length  is  about  12  jniles.  Its  width  varies  from 
50  to  200  feet,  and  the  depth  from  12  feet  to  1  loot.  The  water  is  clear. 
Excepting  where  the  cross-section  is  contracted  the  flow  is  sluggish* 
The  bottom  is  usually  sand  overlying  rock.  In  the  deeper  places  the 
rock  is  exposed.  For  2  miles  from  its  source  the  stream  is  so  broad  as 
to  become  almost  a  marsh  at  low  water,  with  a  soft,  muddy  bottom, 
badly  obstructed  by  grass,  lily  pads,  and  weeds.  Through  this  broad  bed 
there  are  various  channels  in  the  soft  mud,  having  a  depth  of  from  one-half 
to  two  feet.  The  banks  are  well  wooded  and  generally  low  and  swampy, 
for  much  of  the  distance  being  submerged  at  high  water.  The  influence 
of  the  tide  is  felt  for  almost  the  entire  length  of  the  river.  The  river 
is  crossed  by  two  wooden  trestle  bridges,  one  4  and  one  8  miles  from  its 
mouth.  The  floor-beams  of  these  bridges  are  about  6  feet  above  the  low- 
water  surface.  At  one  time  the  country  in  the  vicinity  was  all  under 
cultivation.  Tar  and  turpentine  were  manufactured  and  carried  down 
in  flats  to  Saint  Mark's.  Now  the  population  is  very  sparse  and  but  few 
products  are  raised. 

It  is  desired  by  some  of  the  property  owners  in  that  vicinity  to  have 
the  stream  deepened  to  permit  navigation  for  boats  drawing  6  feet  of 
water.  The  objects  are  to  permit  the  inhabitants  of  the  country  west 
of  the  Wakulla  to  obtain  and  ship  their  goods  via  the  railroad  at  Saint 
Mark's  and  the  river  (tbus  saving  15  miles  of  hauling  over  bad  roads), 
and  to  make  an  easier  route  for  tourists  to  Wakulla  Springs,  with  the 
hope  of  building  up  a  resort  there.  A  river  boat  drawing  not  more  than 
2  feet  of  water  would  fill  all  present  needs  and  could  be  now  run  on  the 
river  if  the  bridges  were  suitably  arranged  and  a  small  sum  expended 
in  clearing  out  the  grass  and  a  few  snags  from  one  channel  in  the  upper 
river. 

There  is  no  commerce  on  the  river  at  present,  and  I  was  unable  to 
find  any  general  demand  for  its  improvement. 
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lu  my  opinion  the  facilities  are  safficieut  for  the  present  commercial 
Decessities,  and  the  river  is  not  now  worthy  of  improvement  by  the  Gen- 
eral Government. 

Bespectfnlly  sabmitted, 

W.  M.  Black, 
First  Ideut,  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


O  17. 

preliminary  examination  of  the  channel  from  haul-over,  on 

indian  river,  to  gilberts  bar,  florida. 

United  States  Engineer  Office, 

Jacksonville^  Fla.j  January  5,  1887. 

Sib  :  In  obedience  to  Department  letter  of  September  27, 1886, 1  have 
the  honor  to  inclose  herewith  reports  on  preliminary  examinations  at 
the  following  places,  viz :    - 


survey  of  the  channel  from  haul-over,  on  indian  river,  to 

gilbert's  bar. 

A  carefal  examination  of  this  river  was  made  between  the  limits 
named.  It  was  found  that  the  charts  of  the  U.  S.  Coast  and  Geodetic 
Survey,  numbers  463,  464,  464  c,  d,  e,  f,  g,  h,  and  162,  covering  t\\e  en- 
tire distance,  are  accurate  and  sufficiently  detailed  for  all  general  pur- 
poses. No  fault  is  found  with  them  by  the  pilots  navigating  the  river. 
I  do  not,  therefore,  consider  a  resurvey  necessary. 

From  interviews  with  some  of  the  leading  inhabitants  of  the  district 
I  found  that  what  is  desired  is  the  improvement  of  the  lower  river 
by  removing  oyster-bars  and  straightening  the  channel. 

Over  6  feet  of  water  exists  in  the  channel  from  opposite  the  "Haul- 
over''  to  a  point  6  miles  above  the  mouth  of  the  San  Sebastian  Greek, 
a  distance  of  55  miles.  From  tliere  to  the  Indian  Biver  Inlet  the  aver- 
age channel  depth  is  5  feet,  with  numerous  bars  having  a  least  depth 
of  from  34  to  4  feet.  From  Indian  Kiver  Inlet  to  a  point  2|  miles  north 
of  Gilbert  Bar  there  is  again  an  average  depth  of  more  than  6  feet. 

The  steamer  Indian  River,  drawing  from  2  to  3  feet  of  water,  makes 
three  trips  per  week  over  the  lower  river  between  Eden  and  the  rail- 
road at  Titusville.  She  has  no  difficulty  in  carrying  all  of  the  freigiit 
offered.  Owing  to  the  very  crooked  channel  near  "  the  Narrows,"  she 
does  not  run  at  night  through  this  part  of  the  river.  By  the  aid  of 
range  stakes  and  a  powerful  head-light  this  delay  could  be  avoided. 
The  country  is  fast  filling  up,  and  the  shipments  of  fruits  and  vegeta- 
bles are  inci*easing  so  rapidly  that  in  the  near  future  the  needs  of  com- 
merce may  be  sufficient  to  warrant  the  straightening  of  the  channel. 
I  do  not  regard  this  river  as  being  worthy  of  improvement  now. 

I  have  been  unable  to  obtain  even  an  approximate  estimate  of  the 
commerce. 

Sespectfully  submitted, 

W.  M.  Black, 
First  Lieut,  of  Engineers* 

The  Chief  of  Enoineers,  U.  S.  A. 


APPENDIX  P. 


IMPBOYEfiCENT   OF    CERTAIN    RIVERS     IN   THE    STATES    OF   FLORIDA, 

GEORGIA.  AND  ALABAMA. 


REPOBT  OF  CAPTAIN  B.  L,  EOXIE,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHABGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Apalacbicola  River,  Florida. 

2.  Apalachicola  Bay,  Florida. 

3.  La  GraDf^  Bayou,  Florida. 

4.  Pensacola  Harbor,  Florida. 

5.  Choctawhatcbee  River,  Floi^ida    and 

Alabama. 

6.  Escambia  and  Conecab  Rivers,  Florida 

Alabama. 

7.  Oconee  River,  Georgia. 

8.  Oomalgee  River,  Georgia. 


9.  Oostenanla  and  Cooeawattee  Rivers, 
Georgia. 

10.  Flint  Kiver,  Georgia. 

11.  Coosa  River,  Georgia  and  Alabama. 

12.  Chattahoochee    River,    Georgia  and 

Alabama. 

13.  Tallapoosa  River,  Alabama. 

14.  Cahawba  River,  Alabama. 
1.5.  Alabama  River,  Alabama. 


EXAMINATION. 
16.  Flint  River,  Georgia,  from  Montezama  to  Old  Agency. 


United  States  Engineer  Office, 

Montgomery^  Ala,^  August  lb j  1887. 

Genebal  :  I  bave  the  honor  to  transmit  herewith  annaal  reports  and 
sammaries  upon  the  river  and  harbor  improvements  under  my  charge 
for  the  fiscal  year  ending  June  30,  1887. 

Very  respectfully,  your  obedient  servant, 

R.  L.  HoxiE, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


P  I. 

improvement  of  APALACniCOLA  RIVER,  FLORIDA. 

The  approved  project  for  the  improvement  of  this  river  contemplated 
secnring  a  channel  100  feet  wide  and  6  feet  deep  at  low  water,  by 
removlDg  snags  and  overhanging  trees  as  well  as  widening  and  straight- 
ening Moccasin  Slough,  the  estimated  cost  being  $80,333. 
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Ihe  following  appropriations  have  been  made : 

By  act  of  Congress  approvedJone  23,  1874 |10,  000 

By  act  of  Congress  approved  March  3,  1875 10,000 

By  act  of  Congress  approved  June  18, 187H 8,000 

By  act  of  Congress  approved  March  3,  1879 5,000 

By  act  of  Congress  approved  Jnne  14,  1680 2,000 

By  act  of  Congress  approved  March  3, 1881 1,500 

By  act  of  Congress  passed  Angost  2, 1882 2,000 

By  act  of  Congress  approved  Jnly  5,  1884 1,000 

By  act  of  Congress  approved  Augost  5,  1886 1,000 

Total 40,500 

The  improvement  may  be  considered  as  completed  as  prql^^^^ed,  the 
river  being  in  good  navigable  condition,  and  only  requiring  the  removal 
of  the  annnal  accamulation  of  snags  and  overhanging  trees,  and  sach 
work  as  can  be  done  with  the  amonnt  of  $2,000,  which  has  been  estima- 
ted as  necessary  annually  for  preserving  the  improvement. 

The  expenditure  of  $39,858.57  has  effected  this  object. 

During  the  past  fiscal  year,  the  steam  snag-boat  Chattahoocheej  re- 
cently constructed  for  the  Chattahoochee  Eiver,  Greorgia  and  Alabama, 
and  loaned  to  the  Apalachicola  improvement  for  this  purpose,  was  em- 
ployed for  about  one  month  in  December,  1880,  and  January,  1887,  in 
removing  33  logs  and  snags  from  the  river  and  141  overhanging  trees 
from  the  banks. 

By  direction  of  the  Chief  of  Engineers,  I  relieved  Capt.  William 
M.  Black,  Corps  of  Engineers,  of  the  charge  of  this  work  on  April  18, 
1887. 

The  balance  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  preserving  the  improvement  by  the  removed  of  obstructions 
according  to  the  project. 

The  estimated  annual  cost  of  preserving  and  maintaining  this  im- 
provement is  $2,000. 

Apaloohioola  River  is  in  the  colleotion  district  of  Apalachicola,  Fla.,  which  \b  the 
nearest  port  of  entry.  The  nearest  light-honse.  Cape  St.  George  Li^ht.  Theneareet 
fort,  defenses  of  Pensacola,  Fla.  Amount  of  revenae  collected  dnnng  the  past  fiscal 
year,  $1,967.89. 

For  commercial  statistics  see  annual  reports  on  improvement  of  Apalachicola  Bay, 
Florida ;  Chattahoociiee  River,  Georgia  and  Alabama,  and  Flint  River,  Georgia. 

Money  statement 

July  1, 1886,  amount  available • $18S2.G8 

Amount  appropriated  by  act  approved  August  5,  1886 1, 000. 00 

1,182.66 
Jnly  1, 1887,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $475.35 

July  1,  1887,  outstanding  liabiUties 19.75 

435.10 

July  1,  1887,  amount  available 687.58 

r  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1889      2, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  18G7. 
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P  2. 
IMPROVEMENT  OF  APALACHICOLA  BAY.  FLORIDA. 

■ 

A  bar  existed  at  the  moath  of  the  Apalachicola  Eiver,  extending  from 
half  a  mile  below  the  town  of  Apalachicola,  Fla.,  to  the  lower  anchor- 
age. The  minimum  depth  of  water  over  this  bar  was  3^  feet.  The  plan 
of  improvement  adopted  was  the  deepening  of  the  channel  to  11  feet, 
with  a  width  of  100  feet  (see  Annual  Keport  of  the  Chief  of  Engineers 
fbr  1879,  pages  823  and  824),  the  work  to  be  done  under  contract,  by 
dredging,  at  an  estimated  cost  of  $100,000. 

As  stated  in  previous  reports,  there  was  but  little  chance  of  tbe 
dredged  channel  maintaining  itself  unless  entirely  opened.  The  appro- 
priations heretofore  made  have  not  permitted  this  to  be  done^  and  on 
each  occasion  part  of  the  old  work  had  to  be  done  over.  On  this  ac- 
connt  the  original  estimate  will  have  to  be  increased  by  the  cost  of  the 
additional  dredging  required,  and  it  seems  probable  that  this  work  must 
be  supplemented  by  dikes  or  jetties  to  preserve  the  channel.  It  has 
been  estimated  that  the  latter  will  cost  not  less  than  $83,000. 

The  expenditure  of  $59,030.09,  under  five  contracts,  has  resulted  in  a 

channel- way  2,723  feet  long,  60  feet  wide,  and  9  feet  deep  at  mean  low 

water  on  the  30th  of  June,  1887,  this  being  the  work  of  the  last  fiscal 

year;  also  a  channel  elsewhere  across  the  Apalachicola  Bar  having  such 

residual  depth  as  to  permit  its  use  for  tugs  drawing  7  feet  of  water, 

except  durlDg  the  prevalence  of  "northers.^'    The  material  removed 

was,  in  many  places,  apparently  of  recent  deposit,  and  to  some  extent 

sawdust  from  the  saw-mills.    To  complete  the  project,  about  158,000 

cubic  yards  of  material  remains  to  be  dredged,  of  which  8,000  cubic 

yards  are  under  contract,  leaving  about  150,000  cubic  yards  for  which 

DO  funds  are  available. 

During  the  past  fiscal  year  an  appropriation  of  $12,000  having  been 
made  by  the  act  approved  August  5,  1886,  Captain  Black  recom- 
mended the  expenditure  of  $2,000  of  this  at  Carrabelle,  for  making  a 
channel  30  feet  wide  and  8  feet  deep,  the  remainder  to  be  expended 
upon  the  Apalachicola  Bar,  in  making  a  channel  60  feet  wide  and  8  feet 
deep  at  mean  low  water.  The  project  was  approved  October  26, 1886, 
and  proposals  were  advertised  for  November  22,  1886,  and  opened 
December  22,  1886.  The  contract  was  awarded  to  Mr.  Seth  S.  Kim- 
ball, and  contract  entered  into  with  him  January  26, 1887.  Under  this 
contract  work  was  commenced  at  Carrabelle  on  March  31.  1887,  and 
comi^eted  April  20, 1887  ^  4,607  cubic  yards  of  material  being  dredged, 
making  a  channel  1,604  feet  long  and  30  feet  wide  and  8  feet  deep. 

Work  was  then  commenced  at  Apalachicola  Bar  and  is  now  in  prog- 
WM.  Up  to  June  30,  1887,  18,885  cubic  yards  have  been  dredged, 
opening  a  channel  2,723  feet  long,  60  feet  wide,  and  9  feet  deep  at  mean 
low  w]&r. 

It  has  been  thought  that  if  the  cut  upon  this  bar  could  be  carried 
through  it  in  one  operation,  the  silting  of  the  channel  would  take  place 
much  less  rapidly.  It  is  found  that  the  channel  fails  to  maintain  itself, 
but  it  has  never  been  possible,  under  appropriations  heretofore  made, 
to  ascertain  whether  this  supposition  is  well  founded,  because  each  ap- 
propriation has  been  insufficient  to  accomplish  the  purpose.  This  is 
the  case  with  the  present  appropriation.  The  ])ractical  effect  is  only  to 
inake  an  elongated  hole  in  the  bar,  which  is  of  no  advantage  to  naviga- 
tion, because  vessels  drawing  the  depth  of  water  which  this  cut  will 
give  can  not  get  into  it  over  the  bar.    For  this  reason  it  is  urgently 

8872  Elf  a  87 80 


1266  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

recommended  that  the  whole  amount  uecessary  to  complete  this  im- 
provement be  provided  in  one  appropriation. 

.The  balance  available,  with  the  appropriation  asked  for  is  to  be  used 
in  extending,  widening,  and  deepening  the  cut  by  dredging,  nnder  the 
approved  project. 

The  probable  annual  cost  of  preserving  and  maintaining  this  improve- 
ment is  not  known. 

Money  statement 

July  1, 1886,  amount  available $696.73 

Amount  appropriated  by  act  approved  August  5,  1886 12,000.00  ' 

12,696.73 
July  1,1887,  amount  expended  during  fitioal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $4,727.42 

July  1,1887,  outstanding  liabilities 4,745.62 

9,473.04 

July  1, 1887,  amount  available 3,233.69 

{Amount  (estimated)  required  for  completion  of  existing  project 56, 696. 73 
Amounttbatcanbeprotitably  expendedinli8oalyoarendinf;.hine30, 18S9    56,696.73 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abatraot  of  proposals  for  dredging  in  Apalackioola  Baiff  Florida^  and  at  ike  month  of  ikt 
Carrahello  River ,  Florida^  received  and  opened  by  Capt.  JFilliam  if.  Black,  Corps  of  JEk- 
gineers,  on  December  22,  lfc86. 


No. 


1 
2 
8 
4 


Ifune  of  bidder. 


Geo.  C.  Forbes  &Co 

Rit4«nhonse  Mooro 

John  H.  Gardner. 

8.  N.  KimbaU  (lowest  bidder) 


Dredging,  per  cabic  yard. 


Apalaohicola 
Bay. 


Cmt*.       I 
39 
85| 
35 
34A 


Carrabdlo 
River. 


Cents. 
30 
4*1 
45 

34A 


COMMERCIAL  STATISTICS,  18-0. 

Amount  of  revenue  collected  at  tbe  port  of  Apalacbicola,  Fla.,  during  the  fisc^ 
year  ending  June  30, 1880,  $292. 50. 
Marine  hospital  dues  colleotied,  |892. 81. 


Coastwise  ftnivalfl 

American  from  foreign  oountrioe. 
Foreign  from  foreign  countries. . . 


Totftl 


Coastwise  clearances  

American  vessels  to  foreign  countries. 

Vessels  owned  in  this  district 


Vessels. 


24 
6 
1 


81 


33 
4 


27 


Trnw. 


6^365 
445 


9,<n» 


7.774 
913 


^*» 
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CUSTOM-IIOUSB    RKCBIPTS,   PORT    OF    APALACHICOLA,  FLORIDA,   DURING    TUB    FISCAL 

YKAR  ENDING  JUNK  30,    1887. 

Dntieson  imports $718.13 

Tonnage  tax 881.73 

Marine-hospital  tax 

Fees,  penalties,  and  forfeitnres 10.00 

Official  foes : 304.03 

Miscellaneous 44.00 

Total 1,967.89 

Shipping  at  the  port  of  Apalachicola,  Fla.,  daring  fiscal  year  ending  Jane 
30,  ie«7: 

Vessels  entered 76 

Vessels  cleared , 78 

Aggregate  tonnage  of  vessels : 

Entered 30,545 

Cleared 33,686 

Namber  of  vessels  employed  in  the  traffic  of  Apalachicola  Bay,  Florida, 

daring  fiscal  year  ending  June  30,  1887 59 

Kumber  of  feet  of  timber  and  lumber  exported 24,616,058 

Estimated  namber  of  sail  vessels  and  river  steam-boats  arrived  at  and  de- 
parted from  the  port  of  Apalachicola,  Fla.,  during  the  fiscal  year  end- 
ing June  30, 1887 274 

Estimated  aggregate  tonnage  of  such  sail  vessels  and  river  steam-boats . .  34, 000 


• 


VALUB  OF  BXPORT8  AND  IMPORTS  AT  THB  PORT  OF  APALACHICOLA,  FLORIDA,  DUR- 
ING THB  FISCAL  YBAR  ENDING  JUNE  30,  1887. 

Value  of  exports  to  foreign  ports $136,356.00 

Value  of  exports  to  coastwise  ports.... 150,916.00 

Total  value  of  exports ..•  287,272.00 

■  — 

Value  of  imports  from  foreign  ports 251. 18 

Value  of  imports  from  coastwise  ports 100,000.00 

Total  value  of  imports 100,251. 18 

Total  value  of  Imports  and  exports 387,523. 18 

Estimated  value  of  exports  to  coastwise  ports  by  sail  vessels  and  river 

steam-boats 137,000.00 

Estimated  value  of  imports  from  coastwise  ports  by  sail  vessels  and  river 

steam-boats 324,000.00 


CusTOM-HousB,  Apalachicola,  Fla.,  Collector's  Office, 

January  1,  1887. 

•  •  •*•  •  •  « 

A  few  years  since  first-diiss  freights  were  |2  per  iuO  pounds  from  New  York,  when 
later  there  was  a  reduction  to  |1.50,  and  they  are  now  at  |1.30  per  hundred  poundH. 
Again,  on  guano,  the  rate  from  Savannah  to  river  points  before  the  deepening  of  the 
bar  was  from  $6  to  |8  per  ton,  but  after  the  first  cargo  of  guano  received  hero  the 
railroad  companies  cut  the  rate  to  |3  per  ton,  which  has  remained  about  so,  but  only 
for  the  reason  that  the  guano  dealers  hold  over  the  railroad  companies  tht)  threat  to 
ship  to  Apalachicola  by  sail  again,  but  shipments  will  no  doubt  all  come  via  this  port 
th9  moment  there  is  a  permanent  10-foot  channel. 

#  f  •  •  »  «  • 

J.  E.  Grady, 
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P3- 

IMPROVEMENT  OF  LA  GRANGE  BAYOU,  FLORIDA. 

Tho  La  Grauge  Bayou  extends  about  2  miles  in  a  northeasterly  di- 
rection from  the  north  side  and  near  the  head  of  the  Choctawhatchee 
Bay,  and  into  it  flows  Cedar  Creek,  a  deep  stream  from  90  to  160  feet 
wide,  on  which  is  situated  the  town  of  Freeport,  1^  miles  above  the 
bayou. 

The  plan  of  improvement  adopted  was  made  pursuant  to  an  exami- 
nation of  this  bayou  in  1881,  under  an  act  of  Congress  approved  March 
'Sj  1881,  and  contemplates  the  deepening  of  the  channel  through  the 
bayou  so  as  to  admit  the  passage  of  vessels  drawing  4^  feet  at  mean  low 
water ;  the  work  to  be  done  by  dredging. 

The  original  estimate  of  cost  of  this  improvement  is  $19,094.30.  It  is 
thought  that  the  improvement  will  be  reasonably  permanent. 

Up  to  June  30, 1887,  there  has  been  expended  on  this  work  the  sam 
of  $2,000,  allotted  from  the  appropriation  of  $20,000  made  by  an  act  ap- 
proved August  2, 1882,  for  the  improvement  of  the  Choctawhatchee 
River,  Florida,  the  two  improvements  being  closely  related.  The  re- 
sult has  been  to  secure  a  channel  5  feet  deep  at  mean  low  water. 

During  th<^  past  fiscal  year  no  work  has  been  done.  It  is  proposed  to 
expend  the  funds  on  hand  and  the  appropriation  asked  for  in  widening 
the  existing  channel  and  in  removing  the  remaining  obstructions. 

There  is  no  working  plant  upon  this  improvement.  It  is  thought 
that  the  amount  asked  for  ($5,000}  will  be  sufficient  to  afford  proper 
facilities  to  the  commerce  of  this  bayou. 

The  annual  cost  of  maintaining  and  preserving  this  improvement  is 
not  known. 

Money  statement. 

AmouDt  appropriated  by  act  approved  Angnst  5,  1886 $2, 000.  00 

July  1,  1887,  amount  available 2,000.00 

(Amount  (estimated)  required  for  completion  of  existing  project 5, 000.  00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1889      5, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acU  of  1866  and  1867. 


COMMBRCIAI.  STATISTICS. 

The  census  of  1880  gives  for  the  counties  bordering  upon  La  Grange  Bayou,  within 
the  limits  of  this  improvement,  a  total  assessed  valuation  of  real  and  personal  prop- 
erty  amounting  to  $244,506,  and  a  total  taxation  of  $3,362. 

Mr.  A.  McGlTlis,  of  Freeport,  Fla.,  states  that  **  since  the  building  of  the  Pcusacola 
and  Atlantic  Railroad  the  commerce  at  our  place  and  that  through  La  Grange  Bayou, 
in  the  way  of  general  merchandise,  has  diminished  one-half;  but  that  in  the  way  of 
lumber  and  timber  continues  about  the  same,  the  amount  passing  through  the  bayou 
approximating  annually  3,000,000  feet.  The  falling  ofi'  in  the  merchandise  commerce 
is  dne  mainly  to  the  competition  of  the  Pensacola  %nd  Atlantic  Railroad  on  the  one 
hand  and  the  lack  of  depth  of  water  in  said  bayou. 

Imports,  general  merchandise,  when  work  of  deepening  channel  through 

La  Grange  Bayou  was  commenced  (annually ) $100, 000 

Exports  at  above  time,  general  merchandise $50,000 

Imports  since  work  was  done  (annually) $50,000 

Exports  since  work  was  done  (annually) $25,000 

Exports  of  lumber  and  timber  when  work  began  and  since  it  was  done 

(annually)    feet..  3,000,000 

Number  of  schooners  engaged  in  tho  commerce 23 

Aggregate  tonnage  of  same 800 

Number  of  sloops  (rigged  vessels) 5 

Aggregate  tonnage  of  same 45 

Number  of  steam  vessels ^             2 

Aggregate  tonnage  of  same 75 
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IMPROVEMENT  OF  HARBOR  AT  PENSACOLA,  FLOKIDA. 

The  improvement  of  this  harbor  was  commenced  in  1878  by  the  re- 
moval of  certain  wrecks  forming  obstructions  to  navigation.  In  1879 
a  survey  was  made  for  the  purpose  of  ascertaining  the  extent  and  prob- 
able cause  of  the  shoalinsr  of  the  main  ship-channel  at  a  point  known 
as  the  "  inner  bar,"  and  pursuant  to  this  survey,  which  was  referred  to 
the  Board  of  Engineers  on  Fortifications  and  Harbor  Improvements,  a 
plan  of  improvement  was  adopted  which  contemplates  the  temporary 
relief  of  navigation  by  dredging  a  channel  across  the  inner  bar,  and  the 
preservation  of  the  shore-line  at  the  site  of  Fort  McRee,  by  the  con- 
Btraction  of  jetties  and  shore  protection,  for  the  purpose  of  protecting 
the  site  for  defensive  works,  and  preventing  further  changes  in  the  tidal 
cnrrents,  the  channel  to  be  dredged  to  a  depth  of  24  feet,  with  a  width 
of  not  less  than  300  feet. 

The  ultimate  cost  of  this  work  is  not  estimated  in  the  original  project, 
which  assnroes  that  it  will  exceed  $150,000.  It  is  now  estimated  that 
$40,000  will  be  required  for  completion,  making  the  total  cost  of  the 
work  $255,000.  At  the  date  of  the  original  project,  the  proposed  chan- 
nel required  the  removal  of  36,000  cubic  yards  of  sand.  On  June  30, 
1886, 142,000  cubic  yards  had  been  removed,  and  40,000  cubic  yards  re- 
mained to  be  excavated.  It  is  estimated  that  the  amount  is  now  80,000 
cable  yards.  The  cost  of  maintenance  depends  npon  the  rate  at  which 
the  diiedged  channel  will  continue  to  fill,  and  upon  the  cost  of  maintain- 
ing the  works  of  shore  protection  in  their  exposed  position  at  Fort  Me- 
lt^ This  cost  enters  largely  into  the  expenditures  up  to  the  present 
time,  not  only  for  redredgfng  the  channel  but  for  restoring  the  shore 
protection.  The  rate  of  silting  up  in  the  channel  appears  to  have  di- 
minished since  the  shore-line  has  been  held  by  the  works  at  Fort  McBee. 

The  expenditure  up  to  the  present  time  of  $203,187.62  has  resulted, 
as  to  the  channel,  in  obtaining  temporarily  a  depth  of  24  feet  at  mean 
low  water  over  the  inner  bar,  with  a  width  of  120  feet.  This  increased 
width  and  depth  were  not  maintained  by  the  tides,  and  the  channel  has 
required  redredging.  On  June  30,  1887,  a  least  depth  of  22  feet  ex- 
isted. The  work  of  shore  prote<;tion  has  resulted  in  arresting  the  pro- 
cess of  abrasion  and  advancing  the  shore-line  about  250  feet,  while 
the  12, 18,  and  24  foot  curves  of  the  western  channel  fronting  this  shore- 
line have  also  advanced.  North  of  the  work  at  Fort  McEtee  the  shore- 
line has  not  materially  changed,  thepoitit  being  held  by  the  works.  To 
the  west  of  this  point,  towards  the  mainland,  the  shifting  sand-banks 
which  mark  the  entrance  to  the  lagoon  have  moved  southward,  and 
are  to  a  great  extent  covered  by  the  debris  of  the  fort,  which  has  been 
washed  around.  This  work  may  be  regarded  as  permanent  when  the 
jetties  are  protected  by  suitable  coping  and  slope  protection.  It  would 
probably  require  after  that  only  very  slight  annual  repairs.  The  chan- 
nel mnst  be  dredged  continuously  during  favorable  weather,  at  an 
annual  cost  not  yet  ascertained. 

During  the  month  of  November,  1886,  a  pile  bulkhead  was  con- 
atmcted  around  the  abutment  of  the  north  jetty  for  the  purpose  of 
preserving  it  against  the  winter  storms.  During  the  months  of  De- 
cember, 1886,  and  January  and  February,  1887,  a  new  wharf  was  con- 
structed to  receive  stone,  130  piles  being  driven  and  488  linear  feet  of 
snperstmctare  bailt. 
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Under  a  contract  with  Mr.  Francis  H.  Smith,  dated  December  14, 
18S6,  446- tons  of  8tone  were  delivered  during  the  month  of  February, 
1887,  and  stored  at  Fort  McRee.  No  more  stone  was  received  up  to 
June  22, 1887,  when  the  original  contract  expired.  An  extension  of 
time  w^as  given  to  July  31, 1^7.  Delivery  un^er  this  contract  has  been 
unnecessarily  delayed,  and  the  advantage  of  a  favorable  season  of  the 
year  has  been  lost.  Frequent  storms  are  liable  to  occur  after  August 
1,  with  possible  injury  to  the  wharf  and  greater  risk  to  vessels. 

Miscellaneous  work  consisted  in  the  construction  of  a  new  pile-driver, 
repairing  two  brush  flats  and  boats,  and  the  care  of  plant. 

The  work  has  been  in  charge  of  Assistant  Engineer  Hiram  Haines  to 
December  1, 1886,  and  of  Assistant  Engineer  J.  E.  Turtle  since  that 
date.  ^ 

In  the  latter  part  of  May,  1887,  the  attention  of  this  office  was  called 
to  the  wreck  of  a  full  rigged  ship,  Bride  ofLomej  upon  the  middle- 
ground  in  Pensacola  harbor.  Careful  examination  showed  that  the  po- 
sition  and  character  of  the  wreck  was  such  as  to  endanger  navigation 
and  seriously  obstruct  it.  The  authority  of  the  Secretary  of  War  hav- 
ing been  obtained  for  the  removal  of  the  wreck  under  the  provisions  of 
section  4  of  the  river  and  harbor  act  approved  June  14, 1880,  proi>osals 
have  been  invited  for  such  removal. 

It  is  proposed  to  apply  the  funds  remaining  on  hand  to  the  purchase 
of  stone  for  shore  protection,  and  the  appropriation  asked  for  to  tbe 
completion  of  the  works  of  shore  protection  at  the  site  of  Fort  McBee 
in  such  manner  as  will  make  them  reasonably  permanent,  and  to  the 
continuance  of  the  work  of  dredging  the  inner  bar  for  the  relief  of  navi- 
gation. Up  to  this  time  the  works  of  shore  protection,  having  been  of 
a  tentative  character,  are  perishable,  and  must  be  promptly  strength- 
ened, or  they  will  be  destroyed,  with  the  resulting  loss  of  every  ad- 
vantage gained  hitherto.  These  works  are  exposeid  to  the  action  of 
violent  storms  from  the  Gulf,  the  waves  which  break  ui>on  the  shore  at 
this  point  having  great  destructive  power. 

Ko  appropriation  having  been  made  for  the  fiscal  year  ending  June 
30, 1888,  no  funds  have  been  available  for  dredging  $  for  the  same  rea- 
son work  upon  the  shore  protection  must  be  suspended,  with  j^robably 
serious  injury  to  the  work. 

No  working  plant  is  available  for  the  work  of  dredging  in  the  harbor^ 
which  must  be  done  under  contract,  or  by  the  hire  of  a  suitable  plant. 

Money  statement, 

July  I,  1886,  amonnt  available $2,776.01 

Amount  appropriated  by  act  approved  Auji^ast  5,  1886 20, 000. 00 

'XL,  776. 01 
July  1,  1887,  amount  expended  during  fiscal  war,  eKclnsive  of 

liabilities  outstanding  July  1,  1886 $10,963.63 

July  1,  1887,  outstanding  liabilities 387.55 

11,35L18 

July  1,  1887,  amount  available ll,424.8:i 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 
Amount  tbatcan  be  profitably  expended  Jn  fiscal  vearendiujc  June  30, 1889    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  proposals  received  and  opened  October  28,  188C,  for  rock  for  construction  of  jet- 
ties at  Fort  Mclihey  Penmaola  Harbor ,  Fla.jin  accordance  id//*  advertisement  of  October 
11,  1886. 


Kame  of  bidder. 

Price. 

Date  of  delivery. 

No. 

Class 
No.l. 

Per  ton. 

Class 
No.  2. 

Class 
No.  3. 

Bemarks. 

1 

Francis  H.  Smith,  Now 
York.N.Y. 

Per  ton. 
$3.M 

Per  ton. 
$4.94 

• 

200  davfl  after  date  of 
DotiriiatioM  of  award 
of  contia^t. 

No  seal  attached  to 
signature. 

COMMERCIAL  STATISTICS. 

Value  of  imports  and  exports^  Port  of  Pensacola^  Fla. 


Exports  to  foreign  ports. . . 
Exports  to  cioastwiae  ports 


Total  valne  of  exports . 


Imports  ftom  foreign  ports . . . 
Imports  from  coastwise  porta 


Total  Ti^ae  of  Imports. 


1879. 


$2,102,477 
694,346 


2, 6Q6, 826 


Unknown . 
...  do 


*  No  record  kept. 
Custom-house  receiptSy  Port  of  Pensncola,  Fla, 


1887. 


$2,068,140 
473, 169 


2. 641, 309 


50.214 
(*) 


56,214 


Description. 


1879. 


IHitieaon  imports 

Tonnage  tax 

Marine  hospital  tax 

Fees,  penalties,  and  forfeitures. 

Inspection  of  steam  vessels 

ImmiiErant  fund 

OAcialfees 

Hiscellaneoas 


Total. 


Nnmbeo-  of  vessels  entered  at  the  port  of  Pensacola,  Fla 

Nnmber  of  vessels  cleared  at  the  port  of  Pensacola,  Fla 

^ES^^esate  tonnage  of  vessels  entered 

Ageregate  tonnage  of  vessels  cleared 

Nmnber  of  vessels  employed  in  the  traffic  of  Pensacola  Harbor,  Fla 

Nnmber  of  bales  of  cotton  exported 

Number  of  feet  (B.  M.)  of  lumber  and  timber  exported 


$13, 222. 00 

34,820.00 

1, 773. 00 

63a  00 

400.00 


2, 843. 00 


53,588.00 


481 

448 

227, 824 

218, 955 

Unknown. .. 

do. 

...do 


1887. 


17.107.85 
13,068.89 


118.68 

10.00 

21.60 

2,564.83 

61&05 


23,401.80 


618 

409 

332,160 

316,420 

120 


229,008,468 


Ps. 

IMPROVEMENT  OF  CHOCTAWHATCHEE  RIVER,  FLORIDA  AND  ALABAMA 

The  States  of  Florida  and  Alabama  have  appropriated  $40,000  here- 
tofore for  the  improvement  of  this  river  from  Geneva  to  its  month.  The 
present  plan  of  improvement,  made  pursuant  to  an  examination  under 
authority  of  an  act  of  Congress  approved  in  1871,  and  a  subsequent 
examination  under  an  act  approved  March  3, 1879,  was  adopted  in  1872 
and  modified  in  1880,  and  contemp][ates  the  improvement  of  the  river 
from  its  mouth  to  Newton,  Ala.,  a  distance  of  252  miles,  so  as  to  obtain 
a  low- water  navigable  channel  from  its  mouth  to  Geneva,  and  a  navi- 
gable high-water  channel  from  Geneva  to  Newton,  Ala.,  by  the  removal 
of  snags  and  logs  from  the  channel  and  overhanging  trees  from  the 
banks. 
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The  original  estimate  ofcost  of  this  improvement,  as^mendedinl880, 
is  $122,832.  The  limited' appropriations  have  compelled  slow  progress 
of  the  work,  and  the  annual  accumalation  of  obstractions  dae  to  freshets 
in  the  river  have  been  added  to  the  work  contemplated  by  the  estimate. 
The  improvement,  with  un  annual  expenditure  for  maintenance  and  re- 
pair, will  have  that  degree  of  permanence  which  can  be.  given  by  works 
of  contraction  to  a  river  with  a  movable  bottom  and  caving  banks.  This 
river  is  obstructed  by- two  bridges  within  the  limits  of  the  proposed  Im- 
provement. It  is  quite  seriously  obstructed  in  consequence  of  the  prac- 
tice of  driving  logs  instead  of  rafting  them.  A  large  proportion  of  the 
obstructions  removed  from  the  channel  are  saw-logs.  If  the  permanent 
improvement  of  this  river  is  contemplated,  the  practice  of  driving  logs 
should  be  prohibited  by  law. 

The  expenditure  of  $80,781.20  has  resulted  in  giving  a  navigable 
channel  at  mean  low  water  from  the  mouth  of  the  river  to  Geneva,  and 
a  partially  improved  channel  from  Geneva  to  Pates  Greek,  a  distance 
of  25  miles  (12  miles  below  Newton,  Ala.). 

During  the  past  fiscal  year  the  work  of  improving  this  river  was  re- 
sumed with  the  snag-boat  Choct^whatchee  at  Garyville,  Fla.,  in  Sep- 
tember, and  the  river  cleared  of  the  principal  obstructions  between  tliis 
point  and  Geneva,  Ala.  In  December  the  snag-boat  Chootatchatehee 
was  put  at  work  between  Geneva  and  Newton,  together  with  another 
smaller  boat,  upon  which  a  separate  party  was  employed.  These  ti^ro 
parties  have  been  continuously  employed  since  that  time  between  Ne\¥- 
ton  and  Pates  Landing,  and  a  third  party,  organized  during  a  favorable 
stage  of  water  in  the  river,  was  also  employed  between  Newton  and 
Pates  Landing,  clearing  the  river  of  obstructions  successfully  to  within 
5  miles  of  the  latter  point.  Similarly,  a  small  party  was  organized  and 
successfully  employed  during  low  water  in  the  month  of  June,  on  the 
rock  shoals  below  Geneva,  removing  from  that  point  some  3,000  loose 
rock,  stones,  and  bowlders.  In  all,  384  overhanging  trees  were  cut  and 
trimmed,  15,500  logs  and  snags  and  414  cubic  yards  of  rock  removed 
from  the  channel,  an  aggregate  distance  being  worked  over  by  the  se^-- 
eral  parties  together  of  49|  miles.  In  addition  to  the  work  on  the  river, 
the  snag-boat  ClioctawhaUhee  was  extensively  repaired. 

It  is  proposed  to  apply  the  funds  remaining  on  hand  and  the  appro- 
priation asked  for  to  the  further  improvement  of  this  river  by  the  re- 
moval of  logs  and  snags  from  the  channel,  cutting  through  rock  shoals, 
and  removing  bars  by  works  of  contraction. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
at  $2,292.  When  worked  to*  its  full  capacity,  an  annual  expenditure  of 
$15,000  is  required^  a  less  expenditure  with  the  present  working  plant  is 
injudicious.  With  an  increase  of  plant,  about  $30,000  can  be  profit- 
ably expended  during  the  fiscal  year  ending  June  30, 1889. 

The  estimated  annual  cost  of  preserving  and  maintaining  this  im- 
provement is  $5,000. 

Money  statement. 

July  1,  1886,  amount  available $354.05 

Amount  appropriated  by  act  approved  August  5,  1886 15, 000. 00 

15,354.05 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1886 1^,135.25 

July  1,  1887,  outstanding  liabilities 933.86 

10,009.07 

July  1,  1887,  amount  available 5,284.98 
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(  Amouui  (estiniAted)  required  for  coiupletiou  of  existing  projc^ct $^35, 832. 00 

J  Amonnt  that  canbe  protitably  expeoded  in  fiscal  year  cndiug  J  nnu  30, 18dU    30, 000. 00 
I  8nbniitted  in  compliance  with  reqairements  of  Bectious  2  of  river  and 
I      harbor  acta  of  IH(36  and  1867. 

COMMERCIAL  STATISTICS. 

The  censasof  1880  shows  that  in  the  several  coanties  which  border  npon  this  river 
the  total  aaoeoood  valuation  of  property,  real  and  personal,  is  $1,446,030,  and  the  total 
taxation  |24,278. 

Previous  to  this  improvement,  the  commerce  of  the  river  was  represented  by  the 
tralBc  of  one  steamer  of  100  tons  burden,  in  the  carrying  trade  between  Gary ville, 
Fla.,  and  Geneva,  Ala.  As  the  work  progressed  and  confidence  was  established, 
another  steamer  was  purchased  of  125  tons,  and  then  a  third  of  135  tons ;  all  of 
which  were  successfuUy  operated  during  the  past  season,  together  with  the  steamer 
Night  Hawkf  in  the  carrying  trade  of  I^wton,  Ala.  The  large  boats  made  several 
trips  as  far  up  the  river  as  Pates  Landing,  carrying  100  tons  of  guano.  Flour  has 
been  earried  up  the  river  at  a  saving  of  $1  per  barrel  over  other  transportation. 
Other  freights  have  a  reduction  of  20  per  cent.  The  ratio  of  exchange  between  cot- 
ton and  guano  was  reduced  from  425  pounds  of  cotton  per  ton  of  guano  to  400 
pounds. 


P6. 

IMPROVEMENT  OF  ESCAMBIA  AND  CONECUH  RIVERS,  FLORIDA  AND 

ALABAMA 

The  plan  of  improvement  for  these  rivers,  adopted  pursuant  to  par- 
tial examinations  and  surveys  made  in  1878  and  1879,  contemplates  the 
removal  of  logs  and  snags  and  other  obstructions  from  the  channel, 
closing  cut-offs,  and  cuttiug  through  the  rock  shoals  from  the  mouth  of 
the  river  in  Pensacola  Bay  to  Indian  Greek,  a  distance  of  273  miles,  for 
the  purpose  of  facilitating  the  movement  of  logs  and  rafts  down  the 
river,  affording  at  the  same  time  facilities  for  steamboat  navigation. 

The  original  estimate  of  cost  of  this  improvement  is  $87,430.  The 
river  has  generally  a  movable  bottom  and  caving  banks,  bordered  by 
a  thick  growth  of  timber,  with  only  an  occasional  rock  shoal.  The 
annual  accumulation  of  obstructions,  due  to  freshets,  has  been  added 
to  the  work  contemplated  by  the  original  estimate.  This  will  require 
constant  attention  and  continued  appropriations,  fresh  obstructions 
being  broaght  in  annually  by  the  freshets  of  winter  and  spring.  The 
improvement  will  have  that  degree  of  permanence,  with  an  annual  ex- 
penditure for  maintenance,  which  can  be  given  to  such  a  river  by  work 
of  this  character. 

The  practice  of  driving  logs  on  this  river  and  of  building  booms,  oc- 
cupying a  large  proportion  of  the  channel,  should  be  prohibited  by  leg- 
islation. A  large  proportion  of  the  obstructions  removed  from  the 
channel  are  saw-logs. 

The  expenditure  of  $38,806.82,  up  to  June  30,  1887,  has  resulted  in 
dredging  a  channel  through  the  bar  at  the  mouth  of  the  Escambia 
Biver,  and  in  the  removal  of  obstructions  to  navigation,  so  that  at  the 
present  time  the  river  is  navigable  at  ordinary  stages  of  water  for 
steam-boats  drawing  5^  feet  of  water  from  Ferry  Pass  to  Skinner's  Land- 
ing, a  distance  of  17  miles,  and  for  boats  drawing  3  feet  to  the  Alabama 
State  line.  Above  this  point  the  channel  has  been  improved  sufficiently 
to  give  increased  facilities  to  the  commerce  of  the  river. 

During  the  past  fiscal  year  two  parties  were  organized  for  work  on 
this  improvement  with  skiffs  and  fiats.    One  of  these  commenced  work 
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near  Andalusia,  Ala.,  on  October  1,  and  was  disbanded  near  Guy's 
Lake,  between  Pollard  and  Brewton,  on  December  8,  188t>,  becanso  of 
high  water.  The  second  party  was  organized  on  November  16,  1S8G, 
at  Brewton,  Ala.,  and  disbanded  December  11,  1880,  near  Gay's  Lake, 
for  the  same  reason.  A  total  distance  of  99  miles  of  river  was  worked 
over  and  the  following  work  accomplished : 

OverUanging  trees  feUed  and  oat  np 338 

Over b  an  ^in  g  trees  trimmed 37 

Logs  (drift,  eto.)  on  banks  cat  np 440 

Stamps  on  bank  cat  level 245 

Loss  and  snags  removed  from  channel 1.509 

Cubic  yards  of  rock  removed  from  channel 45 

The  snag-boat  for  this  improvement  having  been  found  to  be  unserv- 
iceable had  been  condemned  prior  to  the  opening  of  the  working  sea- 
son and  no  other  snag-boat  was  then  available.  On  the  13th  of  June^ 
1887,  the  authority  of  the  Chief  of  Engineers  was  obtained  for  the 
transfer  of  the  snag-boat  Cahawha  to  this  improvement,  wh^re  it  ^11 
be  able  t^  do  effective  service  with  adequate  appropriations.  The  work 
has  been  in  charge  of  Mr.  Hiram  Haines. 

It  is  proposed  to  apply  the  funds  remaining  on  hand  and  the  appro- 
priation  asked  for  to  the  continuation  of  the  work  of  improvement  by 
the  removal  of  logs,  snags  and  other  obstructions  from  the  channel, 
closing. cqt-offs,  and  cutting  through  rock  shoals. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
at  $8,346.  When  worked  to  its  full  capacity  an  annual  expenditure  ot 
$15,000  is  required }  a  less  expenditure  with  the  present  working  plant 
is  injudicious.  With  an  increase  of  plant,  about  $30,000  can  be  profit- 
ably expended  during  the  fiscal  year  ending  June  30, 1889. 

The  estimated  annual  cost  of  preserving  and  maintaining  this  im- 
provement is  $5,000. 


/ 


Money  statement 


July  1,  1886,  amount  available $1, 160, 16 

Amount  appropriated  by  act  approved  August  5,  18d(i 12,  OOO.  00 

13, 160. 16 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 |2,%3.18 

July  L 1887,  outstanding  liabilities 451.46 

3,304.64 

July  1,  1887,  amount  available 9,6&5.  ^ 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 376. 00 
Amount  that  can  be  probtably  expended  in  fiscal  year  ending  June 30, 1881)  30,  OOO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

This  liver  flows  through  a  very  extensive  lumber  district  of  long-leaf  yellow  pine, 
contributing  largely  to  the  export  trade  of  Pensacola,  Fla. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river  a  total  assessed 
valuatiou  of  real  and  personal  property  amounting  to  $5,649,647,  and  a  total  taxation 
of  $118,767. 

An  effort  has  been  made  to  obtain  commercial  statistics  from  parties  presumably 
interest-ed  in  the  navigation  of  those  rivers,  but  without  success. 
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Daring  the  fiBcal  year  ending  Jnne  30,  1886,  this  Btream  carried  down  4,140,000 
cubic  feet  of  sawn  timber;  1,008,000  cubic  feet  of  hewn  timber,  90,000  naw  loga,  and 
2,500  cedar  logs.  During  the  season  of  high  water  oocasionaL  trips  were  made  by 
steam-boata  between  Pensacola,  Bluff  Springs,  and  Andalnsia,  transporting  merchan- 
dise and  agricaltnral  produots. 


IMPBOVEMENT  OF  THE  OCONEE  RIVER,  GEORGIA, 

The  State  of  Georgia  has  expended  about  935,000  for  the  improve- 
ment of  axis  river.  The  first  examination  of  the  river  by  authority  of 
the  United  States  was  made  in  1874  and  a  plan  of  improvement  adopted, 
contemplating  the  removal  of  obstructions  from  the  channel,  to  secure 
a  depth  of  alM>nt  3  feet  at  low  water  from  Milledgeville  to  the  Ocmnlgee 
Kiv^.  The  river  has  generally  a  movable  liottom  and  caving  banks 
covered  with  timber.  The  improvement  will  have  that  degree  of  perma- 
nence which  attaches  to  works  of  contraction  for  deepening  the  channel 
over  sand-bars  and  continuous  removal  of  logs  and  snags. 

The  original  estimate  of  cost  of  this  improvement  is  $50,000.  To  this 
mast  be  iMlded  the  cost  of  removing  obstructions  brought  into  the  river 
channel  by  freshets  since  the  date  of  the  estimate. 

The  work  done  up  to  the  present  time,  under  the  plan  of  improve- 
ment adopted,  with  an  expenditure  of  $24,656.8^3,  has  resulted  in  enab- 
ling steam-boats  to  navigate  the  river  at  a  stage  of  water  4  feet  lower 
than  that  at  which  navigation  was  practicable  before  the  improvement 
was  commenced. 

Daring  the  past  fiscal  year,  under  a  specific  appropriation  of  $1,500 
for  the  section  of  this  river  between  Skull  Shoals  and  the  Georgia  Bail- 
road  Bridge,  a  .working  plant  was  provided,  and  a  force  of  6  men  com- 
menced operations,  removing  129  logs,  snags,  and  overhanging  trees. 
The  advent  of  high  water  compelled  a  cessation  of  operations,  which 
have  not  yet  been  resumed,  the  nature  of  the  work  requiring  that  it  be 
executed  at  the  lowest  stage  of  the  water.  For  the  lower  river,  between 
Milledgeville  and  the  Ocmulgee  Biver.  no  working  plant  is  available. 
An  effort  was  made  to  secure  a  suitable  steam-boat,  to  be  employed  as 
a  snag-boat,  but  no  suitable  vessel  could  be  obtained;  accordingly, 
plans  were  prepared  for  a  steam  snag-boat,  to  be  built  for  the  joint  use 
of  this  river  and  of  the  Ocmnlgee.  The  contract  has  been  awarded  to 
Messrs.  M.  A.  Sweeney  &  Bro.,  of  Jeffersonville,  Ind.,  for  $8,400. 

This  imi)rovement  has  been  in  charge  of  Mr.  F.  G.  Armstrong. 

The  funds  remaining  on  hand  and  the  appropriation  asked  for  can  be 
profitably  expended  in  the  construction  of  this  boat,  paying  one-half 
the  cost,  and  in  continuing  the  work  of  removing  obstructions  from 
the  channel. 

There  is  no  working  plant  upon  this  improvement ;  but  one-half  the 
value  of  the  working  plant  to  be  provided  for  this  river  in  common 
with  the  Ocmulgee  Biver  is  estimated  at  $5,000.  When  worked  to  its 
ftiU  capacity  for  one-half  the  working  season  an  annual  expenditure  of 
$15)000  is  required ;  a  less  expenditure  with  such  working  plant  is  in- 
judicious. With  an  increase  of  working  plant  about  $17,500  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1889. 

The  estimated  annual  cost  of  preserving  and  maintaining  this  im- 
provement is  $5,000. 
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Money  statenietiL 

July  1,  1886,  amount  available $0.78 

Amount  appropriated  by  act  approved  August  5,  1886 9, 000. 00 

9,000.78 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstandinif  Jul^v  1, 1886 |1,157.61 

July  I,  1887,  outstanding  Uabilites 66.92 

1, 284. 33 

July  1,  1887,  amount  available 7,776.35 

{Amount  (estimated)  required  for  completion  of  existing  project 17, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  17, 500. 00 
Submitted  in  compliance  with  requiroments  of  sections  2  of  river  and 
and  harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  census  of  1880  gives,  for  the  counties  bordering  upon  this  river  within  the  lim> 
its  of  the  proposed  improvement,  a  total  assessed  valuation  of  real  and  personal  prop- 
erty amounting  to  $7,475,214,  and  a  total  taxation  of  $99,973. 

An  effort  has  been  made  to  obtain  commercial  statistics  firom  parties  preeunutbly 
interested  in  the  navigation  of  this  river,  but  no  information  has  been  received. 

In  1885  the  following-named  steam-boats  were  employed  upon  this  river : 


Laurens -.  180 

Wadley 190 

Ida SSO 

Mary  Cooper 150 

North  State 180 

These  boats  carried  during  that  year  about  4,000  barrels  turpentine,  about  6,00 
tons  cotton,  merchandise,  provisions,  etc.,  besides  which  about  20,000,000  feet  of  lum- 
ber were  rafted  down  the  river. 


P8. 

IMPROVEBIENT  OF  OCMULGEE  RIVER,  GEORGIA. 

The  State  of  Georgia  has  expended  aboat  $60,000  for  the  improve- 
ment of  this  river.  The  first  examination  and  survey  by  authority  of 
the  United  States  was  made  in  1852,  and  another  in  1875.  Subsequent 
to  this  a  plan  of  improvement  was  adopted  which  contemplates  the  re- 
moval of  obstructions  from  the  channel,  and  cntting  through  rock  shoals 
so  as  to  obtain  a  navigable  channel  60  feet  in  width  and  4  feet  in  depth 
at  low  water  from  Macon,  Ga.,  to  the  Oconee  Biver. 

This  river  has  a  movable  bottom  and  caving  banks,  which  are  covered 
with  timber.  The  improvement  will  have  that  degree  of  permanence 
which  attaches  to  works  of  contraction  under  such  circumstances.  An 
annual  expenditure  will  be  required  for  the  maintenance  of  the  work 
and  the  removal  of  fresh  obstructions.  The  navigation  of  this  river  is 
more  or  less  obstructed  by  two  bridges  already  constructed  within  the 
limits  of  the  contemplated  improvement,  which  have  been  heretofore  re- 
ported, and  the  report  published  in  Senate  Ex.  Doc.  No.  105,  Forty- 
ninth  Congress,  second  session. 

The  original  estimate  of  cost  of  this  improvement  is  $112,480.  To 
this  must  be  added  the  cost  of  removing  obstructions  brought  into  the 
river  channel  since  tlie  date  of  the  estimate  by  the  annual  freshets. 
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The  expenditure  of  $57,496.^,  ap  to  the  present  time,  uuder  the 
adopted  plan  of  improvement,  has  resalted  in  securing  navigation  of 
the  river  at  a  stage  from  2  to  3  feet  lower  than  wasi^  practicable  before 
the  commencement  of  the  improvement. 

There  being  no  working  plant  availd^ble  for  this  improvement,  no  work 
was  done  during  the  fiscal  year  ending  June  30, 1887,  except  preparing 
plans  for  new  steam  snag-boat  to  be  bailt  for  the  joint  use  of  this  river 
and  of  the  Oconee.  The  contract  has  been  awarded  to  Messrs.  M.  A. 
Sweeney  &  Bro.,  of  Jeffersonville,  Ind.,  for  $8,400.  The  work  has  been 
in  charge  of  Mr.  F.  G.  Armstrong. 

The  ihnds  remaining  on  hand  and  the  appropriation  asked  for  can  be 
profitably  expended  in  the  constrnction  of  this  snag-boat,  paying  one- 
half  the  cost,  and  in  continuing  the  work  of  removing  obstructions  from 
the  river  channel. 

There  is  no  working  plant  upon  this  improvement,  but  one-half  the 
value  of  the  working  plant  to  be  provided  for  this  river,  in  common 
with  the  Oconee  Kiver,  is  estimated  at  $5,000.  When  worked  to  its  full 
capacity  for  one-half  the  working  season  an  annual  expenditure  of 
$15,000  is  required ;  a  less  expenditure  with  such  working  plant  is  inju- 
dicious. With  an  increase  of  working  plant,  about  $25,000 can  be  profi- 
tably expended  during  the  fiscal  year  ending  June  30, 1889. 

The  estimated  annual  cost  of  preserving  and  maintaining  this  im- 
provement is  $5,000. 

Money  statement. 

• 

Amoant  appropriated  by  act  approved  August  5,  1886 ^,500.00 

July  1, 1^,  amonnt  expended  during  fisoal  year,  excluaive  of 

liabilities  oatstanding  July  1, 1886 |496.30 

Julyl,  1887,  outetanding  Uabilities 66.92 

563. 22 

July  1,  ^887,  amount  available 6,936.78 

iAmoimt  (estimated)  required  for  completion  of  existing  project 48, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


• 


COMMBRCIAL  STATISTICS. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river,  within  the  lim- 
its of  the  proposed  improvement,  a  total  assessed  valuation  of  real  and  personal 
property  amounting  to  $17,876)408,  and  a  total  taxation  of  |272,180. 

In  1885,  the  following  named  steam-boats  were  employed  in  the  navigation  of  the 
river :  Ida  CoMMtj  Marp  Jeter,  Wadleg,  Mary  Cooper ,  North  State,  and  Cwkberland. 

These  boats  then  carried  about  6^800  barrels  of  turpentine,  28,000  barrels  of  rosin,  and 
about  3,200  tons  of  cotton,  provisions,  etc.  In  addition  to  this,  about  30,000,000  feet 
(B.  M.)  of  lomber  was  rafted  down  the  river. 

Mr.  John  J.  Johiss,  mayor  of  Uawkinsville,  Ga.,  under  date  of  July  25,  1887, 
states  that  *<  when  the  improvements  were  begun  on  the  Ocmuigee  River  the  com- 
merce thereon  amounted  to  nothing.    There  were  no  boats  on  the  river. 

*'  There  are  now  on  the  river  at  this  place  three  steam-boats,  with  headquarters  in  the 
town,  and  there  are  several  other  boats  that  run  lower  down.  There  are  now  brought 
here  per  anuom  about  50,000  barrels  turpentine  and  rosin,  500  bales  cotton  ;  $150,000 
of  merchandise  are  shipped  from  the  town  down  the  river  on  the  boats,  while  cod- 
siderable  quantities  of  wool,  staves,  brick,  etc,  are  shipped  from  and  to  here  bv  the 
river  on  the  boats. 

'*  Sinoe  the  river  has  been  partially  cleared  out,  so  that  the  boats  can  run,  the  freights 
have  been  diminished  very  much.  The  river  with  boats  running  in  it  makes  the  town 
a  competitive  point,  i|i^4  ^l)ere  we  use  to  pay  $3  per  bale  for  cotton,  wo  now  pay 
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only  |2  per  bale  to  SHvannah,  aod  this  is  aboat  a  fair  rate  of  deorease.  As  to  the 
change  in  insurance,  we  are  not  prepared  to  give  a  definite  reply,  for  it  is  impossible 
to  estimate  this. 

**  Onr  town  has  a  fine  cotton-seed  oil  mill,  a  large  barrel  factory,  one  of  the  beat 
brick  manufactories,  as  well  as  the  best  clay  for  brick  in  the  State ;  our  wool  trade 
is  large,  and  it  would  all  come  here  from  the  best  wool,  section  if  there  were  river 
transportation.  We  ship  annually  from  twenty  to  twenty-three  thousand  bales  of 
cotton  now,  and  this  would  go  by  the  river  to  a  great  extent  if  it  was  in  proper  boat- 
ing condition,  and  we  would  get  a  large  increase  of  cotton  from  the  counties  below  on 
the  river ;  or  it  would  at  least  be  shipped  by  the  river." 


Pq. 

IMPROVEMENT  OF  OOSTENAULA  AND  COOSAWATTEE  RIVERS.  GEORGIA. 

No  work  has  been  done  on  either  of  these  rivers  daring  the  fiscal  year 
ending  June  30, 1887,  nor  in  flEM^t,  since  active  operations  were  suspended 
on  the  Goosawattee,  in  October  1880,  and  on  the  Oostenaula  in  Augast, 
1881.  Farther  improvement  is  needed,  but  no  further  expenditure  is 
recommended  at  present  because  the  Oostenaula  Siver  has  recently 
been  obstructed  by  the  construction  of  a  railroad  bridge  a  short  dis- 
tance above  the  city  of  Bome,  Ga.,  by  the  Borne  and  Decatur  Bailroad, 
which  is  without  a  draw-opening  and  without  sufficient  height  As  re- 
ported to  this  office  it  constitute  a  greater  obstruction  than  any  exist- 
ing natural  obstruction  in  the  river.  It  has  been  heretofore  reported 
and  the  report  published  in  Senate  Ex.  Doc.  No.  105,  Forty-ninth  Con- 
gress, second  session. 

Money  statement 

July  1,  1886,  amonnt  available $1,143.71 

July  1,  1887,  outstanding  liabilities 21.86 

Jaly  1|  1887|  amoant  available 1, 121. 86 


P  10. 
IMPROVEMENT  OF  FLINT  RIVER,  GEOBGTTA. 

The  plan  of  improvement,  made  pursuant  to  an  examination  and  sur- 
vey of  this  river  in  1872  and  1873,  modified  after  further  examination  in 
1880,  contemplates  a  low  water  navigable  channel  3  feet  deep  and  100 
feet  wide,  from  the  mouth  of  the  river  to  Albany,  6a;,  a  distance  of  105 
miles,  and  a  navigable  channel  for  light-draught  steamers  at  a  mod- 
erate stage  of  water  from  Albany  to  Montezuma,  6a.,  an  estimated 
distance  of  100  miles.  The  work  to  be  done  consists  in  the  removal 
of  snags  and  other  obstructions  from  the  channel  and  overhanging 
trees  from  the  banks ;  the  scouring  of  bars  by  works  of  contract!  on, 
and  cutting  of  the  prescribed  channel  through  the  rock  reefs. 

The  original  estimate  of  cost  of  this  improvement  is,  from  Chattahoo- 
chee, Fla.,  to  Albany,  6a.,  $184,862,*  from  Albany  to  Montezuma,  Qa., 
$15,000.  To  the  latter  estimate  should  be  added  the  cost  of  removitig 
the  annual  accumulation  of  obstructions  due  to  freshets  in  the  upper 
river ;  this  requires  a  constant  annual  expenditure.  For  the  lower  ri  ver, 
the  work  is  principally  upon  the  rock  bottom  of  the  river,  and  is  of  a 
permanent  character. 
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The  navigation  of  this  river  is  more  or  less  obstructed  by  five  bridges, 
already  constracted  within  the  limits  of  the  contemplated  improve- 
ment. 

The  expenditure  up  to  the  present  time  of  $103,086.24  has  resulted 
in  secnring  a  fair  navigable  channel  at  low  water  from  Gbattahoochee, 
Ela.,  to  Mingo's  Island,  about  llf  miles  below  Albany,  Ga.,  at  which 
point  operations  were  suspended  at  the  close  of  last  working  season ; 
and  an  improved  high-water  channel  between  Montezuma  and  War- 
wick, Ga.,  40  miles  above  Albany. 

The  following  table  shows  the  condition  of  the  improvement  on  June 
30, 1887 : 


NuDesof  pUoes  improTed. 


J^aunbert's  Idand 

Bob's-Roek 

Broads  Axe  Rock 

Bryant's  Bock 

VeiMilks.Book 

Town  of  fiainbridgo 

Three-Bock  Beach 

Below  OroeaChote 

CrocaCbobe 

Fodder  stack 

Beelaliol2 

Cranford'a  Pobit 

WindmgShoaU 

Hen  Gate  Shoals 

Sycamore  Shoals 

Kaplea  Chate 

Beaton's  Lower  Shoals.... 

Beaton's  Middle  Shoals  . .. 
Keaton'a  Upper  Sboals .  • . . 

DubiKnioD's  Sboals 

Lyons  Island 

Fish  Trap 

BoU'sSloagfa 

Bope  Work  Sboal 

Drybread  Rref,  Xo.3 

Drybread  ReeCNa2 

Drybread Beei;  Kal 

IMckerson's  Shoals 

Bock  Shoals 

Sisters  lalaads 

Bennedy's  Sboals 

Town  of  Bewton 

Between  Newton  and  Fer- 

Kill  sou's. 

LucUes  Island 

Tea  Cnp  Sboals 

Sqniirel  Island 

Bed  BloCBapids 

Dead  Man's  Island 

Mlnfo'sldaod 


6 
7 

8 
9 

10 
11-22 

23 
24 

25 

28 

27 

28 

29 
30 
31 


34 
85 
38 
87 
88 


40 
i\ 

42 
43 
44 

45 

48 

47 

48 
4» 
58 


1^ 

depth. 

f 

i 

4 
1 

1^' 

op, 

1 

-a 

Ft 

Ft, 

1 

Ft 

Ft 

tl 

(huydt. 

i» 

1 

8 

. .'. . 

100 

714 

85 

•  •  • 

2 

80 

100 

152 

70* 

1 

60 

100 

48 

70 

100 

54 

77 

ft 

60 

100 

>   415 

75 

1 

100 

100 

J 

72 

* 

40 

100 

122 

71 

ft 

30 

100 

1,171 

84 

•  •  •  • 

76 

100 

120 

88 

•  •  «  ■ 

3 

m 

100 

488 

8a-«4 

1 

3 

40 

100 

1.872 

54 

3 

70 

100 

1,231 

58 

i 

3 

40 

100 

897 

M» 

« •  •  • 

3 

*  •  •  « 

100 

8.838 

51 

1 

8 

40 

100 

815 

M4 

•  »  •  • 

8 

20 

100 

2,151 

481 

] 

3 

20 

100 

88 

i^ 

•  •  •  • 

8 

20 

100 

214 

■  •  ■  ■ 

8 

20 

75 

145 

48 

•  *  •  • 

8 

20 

90 

258 

44 

2 

8 

20 

75 

92 

in 

2 

8 

20 

100 

285 

1ft 

8 

20 

100 

683 

41 

1 

4 

60 

60 

551 

40. 

ft 

5 

25 

75 

440 

2 

8 

20 

80 

881 

2 

6 

20 

80 

134 

89i 

2 

8 

40 

80 

83 

1^ 

2 

4 

30 

100 

105 

1ft 

4 

40 

100 

812 

m 

I 

8 

30 

100 

103 

3H 

1 

8 

30 

100 

191 

m 

2 

8 

60 

180 

40 

21 

11 

8 

30 

100 

838 

m 

2 

3 

30 

100 

1.951 

16 

2 

3 

20 

70 

412 

13ft 

*  •  •  • 

3 

•  *  •  « 

70 

2.037 

12 

1 

8 

•  «  «  • 

80 

842 

111 

1 

3 

Bemarks. 


New  channel  blasted. 
Dry  bowlder  removed. 
Bowlder  io  mid-channel  removed. 
Bowlder  on  point  removed. 

Several  reefs  and  bowlders  re- 
moved. 
Loose  rocks  and  bowlders  re- 
moved. 
Do. 
Dry  ledfce   removed  to  widen 
ohanneL 
Do. 
Loose  rocks,  large  bowlders,  and 

solid  ledges  removed. 
Dry  ledgeand  bowlders  removed. 
Loose  rocks  and  solid  ledge  re- 
moved. 
New  channel  blasted   through 

solid  rock. 
Loose    rock    and    solid  ledges 

blasted  and  removed. 
New  channel  blasted;   cat -off 

made  and  island  removed. 
Large  bowlders  and  loose  rocks 
removed. 
Do. 
Do. 
Do. 
Solid  ledge  and  loose  rocks  re- 
moved. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Large  bowlders  and  loose  rocks 
removed. 
Do. 
Three  reefs  of  solid  lodge  and 

loose  rock. 
Solid  ledge  and  loose  rocks  re- 
moved. 
Large  bowlders  and  part  of  isl- 
and removed. 
One  large  bowlder  removed. 

Point  on  islsnd  cot  ofTand  bowld- 
ers removed. 
Three  separate  reefs  of  loose  rook 

and  bowlders  removed. 
Bowlders  and  solid  ledge  blasted 
and  removed. 
Do. 
Do. 
Being  worked  on. 
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Dunug  the  past  fisc^fl  year  a  small  snag- boat  worked  by  baud  power 
was  kept  in  service  for  a  period  of  about  five  months  between  Monte- 
zama  and  Warwick,  removing  obstractions  and  cutting  overhanging 
trees,  effecting  the  removal  of  2,573  logs  and  snagjs  and  overhanging 
trees,  and  76  yards  of  loose  rock.  For  about  the  same  length  of  time 
two  drilling  barges  were  kept  at  work  on  the  reefs  below  Albany,  G-a., 
between  TeaCnp  Shoals  and  Mingo's  Island,  effecting  the  removal  of 
659  snags  and  overhanging  trees  and  4,185  cubic  yards  of  rock.  The 
work  has  been  in  charge  of  Mr.  P.  M.  Slaughter. 

The  funds  remaining  on  hand  and  the  appropriation  asked  for  can  be 
profitably  expended  in  continuing  the  work  of  cutting  through  rock 
shoals  below  Albany  and  in  removing  obstructions  from  the  river  chan- 
nel between  Albany  and  Montezuma. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
at  $1,704.60.  When  worked  to  its  full  capacity,  an  annua]  expenditure 
of  $20,000  is  required ;  a  less  expenditure  with  the  present  working 
plant  is  injudicious.  With  an  increase  of  working  plant,  about  $40,000 
can  be  profitably  expended  during  the  fiscal  year  ending  June  ^,  1889. 

The  estimated  annual  cost  of  x^reserving  and  maintaining  this  im* 
provement  is  $5,000. 

Moneu  statement, 

July  1, 1686,  amount  available $2,109.89 

Amount  appropriated  by  act  approved  Augntit  5, 1886 20, 000. 00 

22, 109.  89 
July  1/1887,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 i«,166.37 

July  1,1887,  outuUpding  liabilities 1,540.24 

9,706.61 

^         '  1. 

July  1,  1887,  amount  available 12,403.28 

{Amount  (estimated)  required  for  completion  of  existing  project 83, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    40, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  census  of  1880  g^ives  for  the  counties  bordering  upon  this  river  within  ■  the 
limits  of  the  proposed  improvement  a  total  assessed  valnation  of  real  and  peraoual 
property  amounting  to  $13,451,611,  and  a  total  taxation  of  $156,916. 

No  information  hastbeeu  received  pertaining  to  the  past  fiscal  year.  The  following 
statement  is  for  the  fiscal  year  ending  June  30,  1886 :  Number  of  boats  employed  in 
the  commerce  of  this  river,  10 ;  valuation,  $126,000 ;  tonnage,  1,400;  draught,  in  feet, 
2  to  5. 

During  the  year  ending  June  30,  1886,  these  boats  carried  in  freight,  as  follows : 


Commercial  fertilizers  .tons.. 

Iron tons.. 

Grain bushels. . 

Cotton bales.. 

Lumber feet.. 

Merchandise bales . . 

Merchand  i  se barrels . . 

Livestock head.. 

Turpentine barrels . . 

Resin barrels.. 


6,542 

206 

27,680 

22, 760 

4, 730, 000 

760 

189,700 

64 

3,000 

15,000 


Square  and  round  timber .  ft . .    3, 000, 000 

Total  valuation $3,185,274 

Total  valuation  of  freights  ..  40, 700 

Total  valuation  of  passseuger 
traffic 27,000 

Aggregate  valuation  of  river 

business $3,252,974 

Aggregate  valuation  in  1885 . .     3, 234, 163 
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The  large  increase  in  oar  river  business  for  the  present  year  is  mainly  caused  by  the 
improved  condition  of  the  river  as  caused  by  GovcrnmeBt  appropriations,  thus  en- 
abling oar  boats  to  run  the  year  through,  and,  by  connections  with  railroad  points 
below,  to  offer  throa^h  rates  for  cotton  and  merchandise  to  and  from  all  points  east 
and  north  in  competition  with  our  local  railroads,  thus  increasing  very  materially  the 
amonnt  of  basiness  to  our  boats,  and  enabling  the  merchants  on  the  river  to  com- 
pete in  freights  with  other  points  not  so  favorably  located. 

C.   E.    IIOCHSTRASSBR, 

Vice  President  Columbus  {Ga.)  Board  of  Trade. 

E.  L.  Wells,  Secretary, 


Pll. 
IMPROVEMENT  OF  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

In  1823  the  State  of  Alabama  passed  an  act  to  aid  tbe  iiiiprovemeiit 
of  the  Coosa  Eiver,  and  in  1828  this  river  first  had  the  attentionof  Goii- 
f^ress.  In  1876  an  appropriation  was  made  for  improving  the  Coo8u 
Siver  between  Borne,  Ga.,  and  the  Selma,  Borne  and  Dalton  Bailroad 
Bridge,  which  dates  the  beginning  of  the  improvement  of  this  river,  ac- 
cording to  the  present  project.  This  project  contemplates  the  improve- 
ment of  the  river  between  these  points,  to  give  a  minimum  depth  of  3 
feet  at  low  water,  overcoming  the  more  serioas  obstractions  by  locks 
and  dams,  and  the  lesser  rock  shoals  and  sand  and  gi^vel  bars  by  rock 
excavation  and  by  works  of  contraction,  respectively. 

The  original  estimate  of  cost  of  this  improvement  is  $5C0,G63.  To  this 
most  be  sidded  the  cost  of  improving  abont  29  miles  of  the  river  between 
Greensport  and  Gadsden,  Ala.«  not  incladed  in  any  surveyor  estimate ; 
also  the  increased  cost  of  the  better  cla«s  of  work  adopted  in  the  con- 
struction of  locks  and  dams,  as  well  as  the  cost  of  removing  obstructions 
which  accumulate  annually  in  the  river  channel,  and  the  maintenance 
of  the  works.  Below  Greensport  the  improvement  is  of  a  i>ermauent 
character,  consisting  of  locks  and  dams.  Above  Greensport  the  river 
has,  generally,  a  m^erate  slope  and  banks  not  easily  eroded,  but,  in 
places,  a  movable  bottom,  where  works  of  contraction  are  required. 
The  improvement  of  this  part  of  the  river  will  have  that  degree  of  i>er- 
manenee  which  attaches  to  works  of  contraction  und^r  such  circum- 
stances. An  annual  expenditure  will  be  required  for  removing  obstruc- 
tions from  the  channel  and  for  maintaining  the  works. 

The  navigation  of  this  river  is  now  obstructed  by  two  bridges  within 
the  limits  of  the  contemplated  improvement. 

The  total  expenditure  up  to  the  present  time  is  $438,800.51.  The  chan- 
nel above  Greensport  has  been  improved  by  straightening  and  widen- 
ing and  increasing  the  minimum  depth  from  16  inches  to  2  feet.  Below 
Greensport  the  work  of  lock  and  dam  navigation  to  overcome  the  more 
aerioos  obstructions  is  nearly  completed. 

The  condition  of  the  work  on  June  30, 1887,  was  as  follows : 

Lock  No.  1.— Lock  and  dam  contpleted  and  jj^ates  set  np,  ready  to  receive  uianouvcr- 
ing  machinery. 

Lock  No.  2. — ^Look  and  dam  completed  and  gates  set  np,  ready  to  receive  maueiivor- 
inir  machinery. 

Lock  No.  3.— Lock  and  dam  completed  and  gate  set  np,  ready  to  receive  raaucnvor- 
ioff  machinery. 

Lock  No.  4. — Stone  qnarried  and  dressed,  except  coping,  quarters  for  employdn 
orected  and  preparation  for  buildinc:  dam  pommenceijl, 

8872  ENO  87-r— 8.1 


1282  REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARMY. 

During  the  past  fiscal  .year,  mth  the  limited  appropriation  available, 
work  has  been  done  as  follows : 

BtrippiDg  quarry^  amount  of  material  reiuoyed ...cable  yards..  86  • 

Stone  quarried do....  707 

Stone  cut  and  dressed *. do 46 

Stone  transported  from  quarry  to  work do....  1,139 

Masonry  laid i do 663.51 

Excavation,  lock-pits,  rock  and  earth do 203 

Pilling  behind  lock-walls do 1,655 

Holes  drilled  for  bolts,  etc lineal  feet..  3tfi 

Concreting  in  miter  sill  foundation cubic  yards..  63 

Repairs  to  cofferdams,  material  used do 168 

Gravel  removed  from  channel  below  lock do 3,270 

Gates  for  locks  Nos.  2  and  3  completed  and  set  np. 

Stone  received  for  dam cubic  yards..  803.59 

Lumber  (broad  measure)  received  for  dam .\feet..  73,677 

MisceUaueous  repairs  to  coffer-dams,  buildings,  plant,  etc.,  made  as  required. 
Nine  (O)  buildings  i*enioved  from  Lock  3  and  coustracted  at  Lock  4. 
Plans  have  been  prepared  for  maneuvering  machinery  for  the  locks. 
The  work  has  been  in  charge  of  Mr.  M.  T.  Singleton. 

The  funds  remaininp^  on  hand,  together  with  the  appropriation  asked 
for,  can  be  profitably  expended  in  con  tinning  the  improvement  between 
Kome,  6a.,  and  the  Selma,  Eome  and  Dalton  Kailroad  Bridge,  Ala* 
bam  a. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
at  $6,^32;  but  the  work  is  of  such  character  that  a  trifling  increase  in 
the  plAut  is  sufficient  to  increase  very  greatly  the  amount  of  work. 
With  thepresenjb  working  plant  an  annual  expenditure  of  $75,000  is 
required;  a  less  expenditure  with  the  present  working  plant  is  inju- 
dicious. 

It  is  recommended  that  the  appropriation  asked  for  be  made  availa- 
ble, by  suitable  legislation,  for  the  purchase  of  land  required  for  the 
site  of  Lock  4;  otherwise  unnecessary  delay  will  be  incurred  in  the 
prosecution  of  the  work. 

The  estimated  annual  cost  of  maintainipg  and  preserving  this  im- 
I)roveraent  is  $10,000. 

Money  statement 

Jnly  1, 18H6,  amount  available $803.94 

Amount  appropriated  by  act  approved  Augoat  5,  1886 45, 000. 00 

45, 803. 9A 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 f-iO,  904. 4^ 

July  1,  ie87,  outstanding  liabilities 899.97 

21,804.42 

July  1,  1687,  amount  available 23,999.52 

{Amount  (estimated )  recjuired  for  completion  of  existing  project 97, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  JuneSO,  1889    97, 000. 00 
8ubmittied  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(56  and  1867. 


COMMERCIAL  STATISTICS. 


An  effort  has  been  made  to  obtain  commercial  statistics  from  parties  presumably 
interested  in  tbo  navigation  of  this  river,  but  no  information  h^  been  recpive^.  TJ^« 
^t.at.;8tic8  for  1885  a;re  as  follows; 
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The  following  is  a  list  of  tbe  boats  employed  on  the  river : 


SMnev  P.  Smith 

Oftdaden 

JoelMAiabte 

UiUCity 

To  \»  oompleted  by  September  15. 1886. 


Length 

at  water- 

Beam. 

line. 

Feet. 

Feet. 

137 

23 

164 

30 

140 

20 

140 

18 

175 

34 

Ton- 
nago. 


&3.40 

133.06 

97. 75 

75.75 

250.00 


During  the  year  ending  Jane  30, 1885,  these  boats  carried  freight  as  follows  : 

Cotton bales..        25,000 

Grain,  hay,  andflonr tons..  3,500 

Gnano do..  2,500 

Miscellaneons  mercbandise do. .  5, 000 

Lnmber feet(B.M.)..  4,500,000 

Passengers nnmber..  8,000 

In  addition  to  tbe  above,  aboat  24,000,000  feet  (B.M.)  yellow  pine  lumber  was 
rafted  to  the  mills  on  the  river. 


P  12. 


IMPROVEMENT   OF  CHATTAHOOCHEE  RIVER,  GEORGIA  AND   ALABAMA. 

The  present  plan  of  improvement,  adopted  in  1873,  contemplates  a 
low-water  channel,  4  feet  in  depth  and  100  feet  in  width,  from  Colum- 
bus, 6a.,  to  Chattahoochee,  Fla.,  a  distance  of  233J  miles,  by  the  re- 
moval of  snags  and  other  obstructions  from  the  channel  and  overhang- 
ing trees  from  the  banks,  by  cutting  a  channel  through  the  rock  shoals 
and  deepening  sand-bars  by  scour. 

The  original  estimate  of  cost  of  this  improvement  is  $385,247.66.  The 
limited  appropriations  available  have  compelled  slow  progress  of  the 
work,  and  have  added  the  annual  accumulation  of  obstructions  due  to 
freshets  in  the  river^  to  the  amount  of  work  contemplated  in  the  origi- 
nal estimate.  There  has'  also  been  added  the  cost  of  maintenance  of 
workA  of  contraction  and  of  their  extension,  made  necessary  by  the 
works  themselves. 

This  improvement  is  at  several  points  of  a  permanent  character,  the 
bottoln  of  the  river  being  of  rock,  and  the  banks  not  subject  to  erosion. 
At  other  points  the  river  has  a  movable  bottom  and  caving  banks,  and 
the  improvement  will  have,  with  an  annual  expenditure  for  maintenance 
and  repair,  that  degree  of  permanence  which  works  of  contraction  can 
give  to  such  a  stream. 

The  navigation  of  this  river  is  now  more  or  less  obstructed  by  three 
bridges  already  constructed  within  the  limits  of  the  proposed  improve- 
ment 

The  expenditure  up  to  the  present  time  of  $205,470.58  has  resulted 
in  securing  a  fair  navigable  channel  between  Chattahoochee,  Fla.,  and 
Eufaola,  Ala.,  at  all  seasons  of  the  year,  and  between  Eufaula,  Ala.,  and 
Golambus,  Gra.,  at  all  tio^es  except  during  the  prevalence  of  extrepie 
Jow  water. 
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The  following  table  exhibits  the  conditioD  of  the  improvement  ou 
June  30, 1887 : 


I 

I 

a 


1 

2 
3 

4 
5 
0 

7 

8 
9 
10 
11 
IS 
13 
14 
15 
16 
17 
18 

10 


Names  of  places. 


a 

•3 

.a 


s 


South  Commons 

Mound  Bar 

Abercromble'a  Bar 

Woolfolk's  Bar 

Upatdie  Creek 

Fort  Mitohell  Blnff. . . . . 
FortMichell  Blnf^  Ko.2. 

Little  Uchee  Sboals. ... 

Reef  below  sfaoal 

Slick  BlainSboal 

Middle  Rock 

Big  Uchee  Shoals 

Old  head  of  Uohee 

Betton's  Upper  Rocks.. 
Betton's  Lower  Rocks. . 

Cody's  Rocks 

Shell  Creek  Bar 

Calpepper  Island 


HardridKes  Shoals 


1 

7 

8 

0 
10 
14 
141 


112 


222 
'SIS 
214 
213 
212 
209 
2081 


17 

206 

174 

205i 

18 

205 

18i 

2044 

19 

204 

in 

203i 

m 

2024 

21 

202 

22 

201 

24 

109 

82 

101 

111   2 


t 

•a 
d 

•c 
o 


FL 
2 

l\ 

1| 
2 
2 
2 

2 

it 

14 


1 
2 
2 


• 


Ft. 

4 
4 
4 
4 
4 


4 

4 
4 
4 
4 

4 
4 

4 

4 
4 

4 


• 

s 

ts 

b 

^ 

'3 

•*» 

■a 

1 

300 
350 
850 
500 
300 
80 
40 

20 
50 
39 
30 
29 
40 
40 
50 
40 
850 
400 


Remarks. 


FL 
100 
150 
150 
15n 
150 

"'84 

65 

60 

70 

100 

80 

80 

180 

200 

100 

850 

100 


85  ;  100 


Brush  Jetties. 

Do. 

Do. 
Brush  Jetties  and  shore  protection. 
Brash  Jetties. 
Marl  reef  beinj;  removed. 
Marl  reef  removed  to  widen  and  deepen 

channeL 
Marl  blasted  and  removed. 

Do. 

Do. 

Do. 

Do. 

Do. 
Hard  rook  blasted  and  removed. 

Do. 

Do. 
Shore  protection  (needs  repairs). 
Jetties  and  marl  reef  blasted  and  re- 
moved. 
Hard  rock  blasted  and  removed. 


NOTK.— Numbers  6, 7, 8, 0, 10, 11, 12,  and  13,  constitute  Uchee  Rapids,  54  miles  long. 

During  the  past  fiscal  year  the  new  steam  snap^-boat  Chattahoochee 
was  employed  for  about  five  months  upon  this  river  between  Chatta- 
hoochee, Fla.,  and  Columbus,  Ga.,  effecting  the  removal  of  1,733  logs 
and  trees  and  the  wreck  of  the  steamer  Chipley.  This  vessel  was  fur- 
ther employed  during  the  season  upon  the  Apalachicola  Eiver  under 
the  direction  of  Captain  Black.  At  Uchee  Shoals  the  derrick  barges 
and  drilling  scows  were  employed  during  a  (leriod  of  about  four  months, 
removing  3,007  cubic  yards  of  marl  and  2  logs,  extending  the  prescribed 
channel  for  a  distance  of  1,740  feet.  The  work  has  been  in  charge  of 
Mr.  P.  M,  Slaughter. 

The  funds  remaining  on  hand,  together  with  the  appropriation  asked 
for,  can  be  profitably  expended  in  continuing  the  work  of  excavation 
upon  the  rock-reefs  between  Eufaula  and  Columbus,  and  in  the  employ- 
ment of  the  new  snag-boat  for  the  removal  of  logs  and  other  obstructions. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
at  $19,600.  When  worked  to  its  full  capacity  an  annual  expenditure 
of  $20,000  is  required ;  a  less  expenditure  with  the  present  working 
plant  is  injudicious.  With  an  increase  of  plant  about  $40,000  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1889. 

The  estimated  annual  cost  of  preserving  and  maintaining  this  im- 
provement is  $5,000. 

Money  statement 

July  1,  1886,  amount  available $14,161.57 

Amount  appropriated  by  act  approved  August  5,  168G 20, 000.  QO 


July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $16,613. 94 

July  1, 1887,  outstanding  liabilities 1,04-2.96 


34, 161. 57 


17. 656.  ^ 


^uly  1, 1887,  amount  available , 16,504.67 
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! Amount  ^esiiiiiate<l)  required  for  completiou  of  existing  project |t62, 228. 69 
Amount  that  can  be  proli tabfy  ex  peuded  i  u  fiscal  year  ending  June  30, 1889    40, 000. 00 
Submitted  in  co^^>iiance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  censuB  of  1880  g\yw  for  the  counties  bordering  upon  this  river,  within  the 
limits  of  the  proposed  improvement,  a  total  assessed  valuation  of  real  and  personal 
property  amounting  to  $20,272,775,  and  a  total  taxation  of  |271,573. 

No  information  has  been  received  pertaining  to  the  past  fiscal  year.  The  following 
statement  is  for  the  fiscal  year  ending  Jane  30, 1886 :  Number  of  steam-boats  employed 
in  the  commerce  of  this  river,  9 ;  valuation,  $124,500 ;  tonnage,  1,270 ;  draught  in  feet, 
2  to  5. 

During  the  year  ending  June  30, 1886,  these  boats  carried  in  freight  as  follows: 

Coomiercial  fertilizers tons..  9,064 

Iron tons..  240 

Cotton bales..  52,580 

Grain : bushels..  189,760 

Lumber. .r feet..  250,000 

Merchandise : bales..  2,560 

Merchandise barrels..  662,400 

Livestock head..  420 


1 


Total  valuation $8,440,928 

Total  valuation  of  freights 90,620 

Total  valuation  of  passenger  traffic... 36,400 

Aggregate  valuation  of  river  business 8,567,948 

Aggregate  value  in  1885 7,945,948 

The  large  increase  in  our  river  business  is  mainly  caused  by  the  improved  condition 
of  our  river,  as  caused  by  the  Government  apj)ropriations,  tlins  enabling  our  boats  to 
run  the  year  throngh,  and  by  connections  with  railroad  points  below  to  ofier  through 
rates  for  cotton  and  merchandise  to  and  from  all  points  east  and  north  in  competition 
with  our  local  railroads,  thus  increasing  very  materially  the  amount  of  business  to 
our  boats,  and  enabling  the  merchants  of  the  river  to  compete  in  freights  with  other 
points  not  so  favorably  located. 

C.   £.   HOCUSTHASSBR, 

Vioe-Prefident  Columhua  Board  of  Trade, 
£.  L.  Wbixb, 

Seeretarjf. 


P13. 

IMPROVEMENT  OF  TALLAPOSA  RIVER.  ALABAMA. 

The  plan  of  improTement,  pursaant  to  an  examination  and  partial 
snrvey  of  this  river,  made  by  an  act  of  Congress  approved  June  14, 
1880y  contemplates  obtaining  a  navigable  channel  from  the  month  of 
the  river  to  the  foot  of  Tallassee  Beefs,  2  miles  below  the  town  of  Tal- 
lassee,  a  distance  of  48  miles,  with  a  least  depth  of  3  feet  and  width  of 
GO  feet  at  low  water,  by  the  removal  of  snags,  logs,  etc.,  from  the  chan- 
nel, catting  overhanging  trees  from  the  banks,  cntting  the  prescribed 
channel  throngh  the  rock-reefs,  and  removing  sand-bars  by  works  of 
contraction. 

The  original  estimate  of  cost  of  this  improvement  is  $40,125.  To 
this  most  be  added  the  cost  of  removing  obstructions  brought  into  the 
river  channel  by  freshets  since  the  date  of  the  original  estimate.  This 
river,  within  the  limits  of  the  proposed  improvement,  has  generally  a 
movable  bottom  and  caving  banks,  with,  however,  a  moderate  slope. 
The  river  will  have  that  degree  of  permanence  which  can  be  j^iven  by 
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Money  stiitement 

Julyl,  1886,  amount  available $1,010.21 

Amoant  appropriated  by  act  approved  AagOBt  5, 1886 7, 500. 00 

8,510.21 
Jaly  1, 1887,  amount  exi>ended  during  fiscal  year,  exclusive 

ofliabilitiesoutstaudinff  Julyl,  1886 1639.50 

July  1, 1887,  outstanding  liabilities 68.86 

70a:« 

July  1,  1887,  amount  available 7,801.85 

{Amount  (estimated)  required  for  completion  of  existing  project 157, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lw60  and  1867. 


COMMKRCIAL  STATISTICS. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river,  within  the  limits 
of  the  proposed  improvement,  a  total  assessed  valuation  of  real  and  personal  property 
amounting  to  $9,118,0:)4,  and  a  total  taxation  of  $156,^^. 

It  is  not  thought  that  any  vessels  have  made  use  of  this  river  during  the  past  fiscal 
year.  It  has  been  estimated  that  the  improvomont  of  the  river  will  furnish  trans- 
portation for  cotton  and  merchandise  to  the  value  of  about  $3,870,000,  and  that  tbe 
saving  to  the  planters  adjacent  to  tbe  river,  on  their  cotton  crops  alone,  will  be 
$60,000  anoually ;  that  with  slackwater  navigation  above  Centerville  to  Cane  Creek, 
the  main  business  of  the  river  will  result  from  the  development  of  the  immense  coal, 
irou,  and  timber  interests  of  the  Cahawba  Valley  ;  but  that  this  development  will  re- 
quire an  extension  of  the  river  improvement  by  a  system  of  slackwater  navigation 
from  Centerville  to  Cane  Creek,  a  distance. of  21  miles. 


P  15. 

IMPROVEMENT  OF  ALABAMA  RIVER,  ALABAMA. 

The  plan  of  improvement  for  the  Alabt^ma  Biver,  adopted  in  1870, 
contemplates  a  channel  200  feet  in  width  and  4  feet  in  depth  at  low 
water,  from  it8  mouth  50  miles  above  Mobile,  Ala.,  to  Wetnmpka,  AJa., 
a  distance  of  323  miles.  Before  the  improvement  was  commenced,  the 
channel  had  a  least  depth  of  about  2  feet  on  some  of  the  shoals,  and  was 
obstructed  by  snags  and  overhanging  trees. 

The  original  estimate  of  cost  of  this  improvement  is  $229,741.  .  The 
work  of  removing  the  annual  accumulation  of  obstructions  in  the  river 
channel,  due  to  freshets,  has  been  added  to  the  work  contemplated  by 
this  estimate,  as  well  as  the  cost  of  renewing  and  extending  works  of 
contraction.  The  improvement  will  have,  with  an  annual  expenditure 
for  the  maintenance  of  the  work,  that  degree  of  permanence  which  can 
be  given  to  such  a  stream  by  works  of  contraction. 

The  .expenditure  up  to  June  30,  1887,  of  $134,476.78  has  resulted 
in  opening  20  miles  of  the  lower  river,  below  the  cut-off,  before  inac- 
cessible during  low  water,  and  rendering  that  part  of  the  river  below 
Montgomery,  Ala.,  easy  of  navigation  during  ordinary  low  water. 

During  the  past  fiscal  year  operations  were  resumed  with  the  snag- 
boat  W.  J.  Twining  in  the  latter  part  of  August,  and  continued  until 
suspended  by  high  w^ter  in  the  latter  part  of  N'ovember  j  738  over- 
hanging trees,  stumps,  and  drift-logs  were  felled,  cut  up,  or  trimmed,  and 
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1,688  logs  and  snags  were  taken  up  from  the  river  channel.  The  work 
done  extended  from  the  month  of  the  Tallapoosa  Eiver  to  the  mouth  of 
the  Alabama  Biver,  the  steamer  making  869  miles  while  at  work.  Early 
in  Jane,  1887,  the  Ticining  was  taken  to  Mobile,  Ala.,  to  be  laid  up  on  the 
^'  ways"  for  extensive  repairs.  The  work  has  been  in  charge  of  Mr.  J. 
E.  Turtle. 

It  is  proposed  to  expend  the  funds  remaining  on  hand  and  the  appro- 
priation asked  for  in  the  removal  of  snags  and  other  obstructions  from 
the  channel,  and  in  the  construction  and  repair  of  works  of  contraction 
upon  shoals  in  the  river. 

The  value  of  the  working  plant  upon  this  river  is  estimated  at 
$18,083.  When  worked  to  its  full  capacity,  an  annual  expenditure 
of  920,000  is  required ;  a  less  expenditure  with  the  present  working 
plant  is  injudicious.  With  a  slight  increase  of  plant,  about  $40,000  can 
be  profitably  expended  during  the  fiscal  year  ending  June  30, 1S89. 

The  estimated  annual  cost  of  preserving  aud  maintaining  this  im- 
provement is  $10,000. 

Money  statement 

Jnly  1, 1886,  amount  available $285.88 

AmooDt  appropriated  by  act  approved  Aagust  5,  1886 15, 000. 00 

15, 285. 88 
Jnly  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabiUtieaontetandingJnly  1,1886 $4,762.66 

July  1,  1887,  outstanding  liabilities 431.65 

5, 194. 31 

Jnly  1, 1887,  amount  available 10,091.57 

{Amount  (estimated)  required  for  completioti  of  existing  project 84, 741. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMHSRCIAL  STATISTICS. 

The  census  of  1880  ^ives  for  the  counties  bordering  upon  this  river,  within  the 
limits  of  the  proposed  improvement,  a  total  assessed  valuation  of  real  and  personal 
property  amounting  to  |25,520,752,  and  a  total  taxation  of  $461,681. 

Mr.  A.  Pope  St.  John,  aecretary  of  Mobile  Chamber  of  Commerce,  states  that  "  the 
receipts  by  Alabama  River  from  September  1,  1886,  to  July  1, 1887,  were  50,467  bales 
of  cotton. 

"  From  September  1, 1885,  to  July  1, 1886,  the  receipts  amounted  to  42,869  bales  of 
cotton. 

"  We  have  made  an  effort  to  get  at  the  business  or  volume  of  business  up  the  riv- 
ers, bat  failed  to  get  the  co-operation  of  the  steam-boat  interests." 

Mr.  T.  H.  Moore,  general  manager  of  Montgomery  Trade  Company's  line  of  steam- 
ers, gives  the  following  statement  of  freights  carried  by  the  steamers  Jewell  and 
Alabatma  during  the  fiscal  year  ending  June  30,  1887  :  • 

Bales 

Through  cotton  shipped  from  Montgomery  and  Selma  to  Liverpool  and  east- 

em  points 11,554 

Local  cotton  from  Hver  landings  to  Montgomery 2,450 

Local  cotton  from  river  landings  to  Selma 1,525 

Local  cotton  from  river  landings  to  Mobile 5,577 

Total 21,106 

There  are  now  employed  upon  this  river  six  steam-boats,  aggregating  1,900  tons 
ci4>ac]ty,and  of  this  the  two  boats  of  the  Montgomery  Trade  Company  have  a  united 
capacity  of  750  tons. 
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P  l6. 

preliminary  examination  of  flint  river,  georgia,  from  monte- 
zuma to  old  agency. 

United  States  Engineer  Office, 

Mantgomeryy  Ala.^  February  7, 1887. 

General  :  In  compliance  with  circolar  letter  from  Office  of  Chief  of 
Engineers,  requiring  preliminary  examination  or  survey  of  Flint  River, 
from  Montezuma  to  Old  Agency,  Georgia,  I  have  caused  a  prelimioary 
examination  to  be  made  of  Flint  Biver,  from  Montezuma  to  Old  Agency, 
Georgia,  for  the  purpose  of  ascertaining  whether  this  portion  of  the 
Flint  River  is  worthy  of  improvement,  and  the  probable  cost  of  making 
the  survey  and  report  contemplated  by  the  river  and  harbor  act  of 
August  5, 1886,  including  the  project  and  estimate  of  cost  of  improve- 
ment proper  to  be  mad^. 

The  examination  has  been  made,  under  my  direction,  by  Assistant 
Engineer  P.  M.  Slaughter,  in  local  charge  of  the  improvement  of  Flint 
Biver,  and  appears  to  indicate  thatthis  portion  of  Flint  liiver  is  worthy 
of  improvement,  provided  that  the  bridges  which  now  obstruct  it  are 
furnished  with  suitable  draw-spans. 

Mr.  Slaughter  submits  a  rough  estimate  of  the  cost  of  improvement 
($25,000)  of  the  fifty  miles  of  river,  more  or  less,  under  consideration } 
and  estimates  the  value  of  real  and  personal  property  in  the  counties 
interested  in  the  proposed  improvement  at  $7,612,941.  He  submits  a 
letter  from  Messrs.  John  F.  Lewis  &  Son,  of  Montezuma,  Ga.,  in  which 
it  is  estimated  that  the  improvement  of  this  section  of  Flint  Biver  will 
a^brd  transportation  (annually)  for  3,000  bales  of  cotton,  500  tons  of 
fertilizers,  200  barrels  of  sirup,  and  large  quantities  of  general  mer- 
chandise. 

I  am  of  the  opinion  that  a  survey  which  can  serve  as  a  basis  for  a 
project  and  estimate  of  cost  of  improvement  proper  to  be  made  will 
cost  about  $450,  and  this  expenditure  is  recommended. 
Very  respectfully,  your  obedient  servant, 

B.  L.  HoxiE. 
Captain  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


RKPORT  OF  MR.   P.   M.   SLAUGHTER,  ASSISTANT  EN6IKSER. 

In  obedience  to  the  iustractions  contained  in  your  letter  of  Ndvember  20,  1886,  Afi 
soon  as  the  river  was  at  a  suitable  stage  I  went  to  the  point  on  Flint  River  known 
as  the  old '^ Agency,"  in  Crawford  county,  Ga.,  so  called  on  account  of  its  having 
been  a  Government  station  and  reservation.  The  main  county  road  from  Columbus 
to  Macon,  Ga.,  crosses  the  river  at  this  point ;  distance  to  Macon,  33  miles.  It  wm 
once  the, head  of  navigation,  and  two  steam-boats  were  built  there.  The  river  for  5 
miles  above  the  Old  Agency  presents  no  obstacles  to  navigation. 

At  the  time  the  examination  was  made  the  water  in  the  river  was  18  inches  above 
low  water.  I  ran  a  line  of  soundings  down  the  middle  of  river,  thus  giving  the 
average  depth  of  the  water.    The  soundings  given  are  reduced  soundings. 

FIRST    DIVISION— PROM    THE    OLD    AGENCY    TO  THE  CROSSINQ  OF  THE    SOUTHWEST- 
ERN RAILROAD,  NEAR  THE  TOWN  OF  REYNOLDS ;  DISTANCE  ESTIMATED,  15  MILKS. 

The  river  at  the  agency  is  about  150  feet  wide,  3^  feet  deep,  and  flows  in  a'soath- 
erly  direction  with  a  1-mile  current.  About  one-fourth  of  a  mile  below  the  starting 
point  (the  ferry)  the  first  obstructions  are  found  in  the  form  of  bowlders,  which  are 
scattered  across  the  channel  with  3^  feet  of  water  between.  These  are  the  only  to^ 
obstructions  to  be  met  with  on  this  portion  of  Flint  River  now  under  6xaminatioii> 
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The  river  for  the  first  3  miles  is  comparatively  straight,  runuing  through  a  well-cul- 
tivated eonntry,  and  is  free  of  all  ohstractious. 

For  the  next  6  miles  the  river  is  narrowed  to  125  feet,  with  long  bends,  and  scatter- 
ing Boags  are  foand  in  the  crossings,  the  sonndings  indicating  plenty  of  water  ex- 
cept at  one  place,  a  sandbar  on  which  only  2  feet  was  found.  The  same  remark  ap- 
plies to  the  next  6  miles^  only  the  number  of  snag^s  in  the  bends,  which  are  shorter, 
nas  inereased.  This  bnnes  us  tcr  the  railroad  bridge  and  end  of  the  first  division. 
Here  the  river  is  spanned  by  a  covered  wooden  lattice  bridge  about  25  feet  above  low 
ivater,  presenting  a  serious  obstruction  to  navigation.  The  rise  of  the  river  at  thig 
point  does  not  exceed  20  feet,  as  the  high- water  area  extends  to  the  eastward  to  a 
distance  of  2  miles. 

About  2  miles  west  of  this  bridge,  on  the  railroad,  is  the  town  of  Reynolds,  with  a 
population  of  600;  receipts  of  cotton,  3,000  bales. 

8BCON]>    DIVISION—FROM    THB     RAILROAD     BRIDGE    TO    HOLUNSHBAD'S    FERRY,    2^ 

MILES. 

Soon  after  leaving,  the  river  narrows  to  100  feet,  with  a  depth  from  5  to  10  feet, 
with  a  current  increasing  to  2  miles  per  hour.  For  the  first  8  miles  the  bends  are 
long,  and  long,  straight  reaches  intervene ;  these  8  miles  are  reasonably  free  of  snags, 
the  river  running  through  a  cultivated  country. 

For  the  next  6  miles  the  river,  retaining  its  width  and  depth  with  a  2-mile  current, 
runs  alt«matel y  through  cleared  and  timbered  lands.  Through  the  timbered  lands 
the  bends  are  short  and  badly  obstructed  with  snags. 

For  the  next  8  miles  the  river  narrows  to  80  feet,  and  with  an  accelerated  current 
flows  through  a  heavily-timbered  district,  making  very  short  bends,  which  are  badly 
obstructed  with  timber  from  the  caving  banks.  This  is  the  worst  obstructed  section 
on  the  river.    At  the  end  of  this  section  is  Hollindiead's  Ferry. 

TBIRD  DIVISION— FROM  HOLLINSHEAD^S  FERRY  TO  MONTEZUMA. 

Soon  after  leaving  the  ferry  the  river  widens  to  150  feet  with  no  perceptible  cur- 
rent, and  resembles  a  lake  or  succession  of  lakes  for  over  4  miles,  soundings  indicat- 
ing 4  feet.  At  the  end  of  these  lakes  the  river  narrows  up  to  a  width  of  80  feet,  and 
with  a  2i  mile  current  sweeps  through  a  low,  heavily  timbered  country,  making 
short  casing  bends,  which  are  badly  olwtructed  with  fallen  timber.  It  continues  this 
way  for  3  miles  to  the  mouth  of  Whitewater  Creek,  the  largest  tributary  met  with. 

Just  before  reaching  the  mouth  of  the  creek  the  river  makes  an  abrupt  bend  to  the 
east^  returning  to  within  200  yards  of  its  starting  point.  I  estimate  the  length  of  the 
bend  to  be  about  1  mile.  This  bend  is  full  of  small  timber ;  the  width  of  the  stream 
GO  feet,  and  depth  6  feet.  Through  the  narrow  neck  of  land  at  the  head  of  termi- 
nus of  the  bend,  a  small  cut-off  was  trying  to  form,  but  was  prevented  by  the  heavy 
growth  of  gum  trees.    In  case  the  river  is  ever  improved  this  cut-off  should  be  closed. 

Froni  the  mouth  of  Whitewater  Creek  to  the  upper  ferry,  a  distance  of  4  miles  on 
the  left  bank,  the  country  is  high  and  rolling ;  consequently  the  bends  are  longer  and 
leas  obstructed.  Just  below  the  ferry  the  river  sweeps  around  a  long  bend  to  the  west 
for  a  distance  of  2  miles.  At  the  foot  of  this  bend  the  river  is  crossed  by  the  South- 
western Railroad  on  a  wooden  lattice-covered  bridge  about  30  feet  above  low  water. 
This  bridge  forms  a  serious  obstruction  ^to  navigation  at  low  water,  and  totally  pro- 
hibits it  at  high  water;  200  yards  below  the  bridge  is  the  head  of  the  improvement 
of  Flint  River,  between  Albany  and  Montezuma.  I  estimate  the  entire  distance  from 
the  Old  Agency  to  Montezuma  at  50  miles. 

The  only  obstruction  to  navigation,  besides  the  few  bowlders  at  the  agency,  are 
snags  and  overhanging  trees,  the  removal  of  which  would  cost  $25,000,  as  follows: 

Cost  of  snaff-boat,  wfth  steam  derrick,  complete $5,000 

Bemovid  oisnags  from  50  miles  of  river  at  400  per  mile 20,000 

Total  amount  required : 25,000 

The  value  of  real  and  personal  property  in  the  counties  interested  in  the  proposed 
improvement  as  derived  from  the  comptroller-generaVs  report  for  1866,  is  as  follows : 

Upson $1,504,072 

Crawford 761,16:5 

Taylor 968,101 

Macon 1,611,039 

Houston 2,518,101 

Talbot 1,250,465 

Total 7,612,941 
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According  to  the  census  of  1880,  these  counties  produced  58,417  bales  of  cotton,  di- 
vided as  follows : 

Upson $8,540 

Crawford 6,765 

Taylor 4,854 

Macon «,834 

Houston 19,099 

Talbot 10,325 

Total 58,417 

Total  value 2,920,850 

I  recommend  this  portion  of  Flint  River  as  worthy  of  improvement  for  the  follow- 
ing rel&sons : 
( L)  The  large  value  of  property  interested,  as  officially  stated.. 

(2)  The  large  amount  of  timber,  both  oak  and  pine  (now  valueless),  that  will  be 
rendered  available. 

(3)  The  stimulus  that  will  be  given  ''  to  the  cultivation  of  the  rich  alluvial  lands 
that  border  the  river  "  by  means  of  cheap  water  transportation. 

(4)  The  check  upon  high  railroad  freights,  by  means  of  a  competing  water-line. 

(5)  Because  the  planters  on  the  river,  for  the  most  part,  have  to  haul  their  prod- 
ucts over  a  bad  roaid  a  distance  of  from  20  to  30  miles  to  ma^et. 

(6)  The  small  amount  of  cost  as  compared  with  the  benefits  to  be  derived. 

The  project  recommended  is  the  removal  of  the  bowlders  at  the  Old  Agency  ;  the 
removal  of  snags,  and  the  cutting  of  the  overhanging  timber  along  the  banka  of  the 
stream.  This  would  afford  navigation  for  light-dranght  steamers  for  nine  months  iu 
the  year. 

The  cost  of  au  instrumental  survey,  should  it  be  found  necessary  to  make  one,  -would 
be  1800. 
The  inclosed  letter  shows  the  present  and  expected  commerce. 
Very  respectfully,  your  obedient  servant, 

P.  M.  Slaughtkr, 
Assietant  Engineer. 
Capt.  R.  L.  HoxiE, 

Corps  of  Efngineers,  U,  8,  A^ 


APPENDIX  Q. 


IMPROVEMENT  OF  THE  HARBOR  OF  MOBILE ;  OF  WARRIOR,  TOMBIGBEE, 
AND  BLACK  WARRIOR  RIVERS,  ALABAMA,  AND  OF  CERTAIN  RIVERS  IN 
MISSISSIPPI— IMPROVEMENT  OF  CHANNEL  TO  BILOXI  BAY. 


REVORT  OF  MAJOR  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  I«ri7,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Mobile  Harbor,  Alabama.  * 

2.  Black  Warrior  River,  from  Tasoaloosa 

to  Daniers  Ci'eek,  Alabama. 

r  Warrior  River,  Alabama. 
.,     J  Tombigbee   River,  from  Faltoa  to 
'*•  \     Vienna. 

I  Tombigbee  River,  below  Vienna. 

4.  old  Town  Creek,  Mississippi. 

5.  Noxnbee  River,  Mississippi. 


6.  Pascagoula  River,  Mississippi. 

7.  Harbor  at  Biloxi  Bay,  Mississippi. 

8.  Pearl  River,  Mississippi,  between  Ed- 

inburgh and  Cartba^e. 

9.  Pearl  River,  Mississippi,  from  Jackson 

to  Carthage. 
10.  Pearl  River,  Mississippi,  below  Jack- 
son. 


EXAMINATION. 

11.  Noxabee  River,  Mississippi,  to  ascertain  whether  it  can  be  made  continuously 

navigable  by  a  system  of  looks  and  dams,  or  otherwise. 


United  States  Engineer  Office, 

Mobile-^  Ala.j  August  0,  1887. 

Sir:  I  have  the  honor  to  forward  herewith  annaal  reports  for  fiscal 
year  ending  Jnne  30,  1887,  for  the  works  of  improvement  under  my 
charge. 

Very  respectfully,  your  obedient  servant, 

A.  K  Damrell, 
Major  of  Engineers. 
The  Chief  of  Engineers,  IJ.  S.  A. 


IMPROVEMENT  OP  THE  HARBOR  AT  MOBILE,  ALABAMA. 

The  improvement  of  the  channel  of  the  harbor  at  Mobile,  Ala.,  was  . 
begnn  by  the  General  Grovernment  in  1827,  the  depth  of  water  then  be- 
ing 5}  feet  tbron^h  Choctaw  Pass,  and  8  feet  on  Bog  Biver  Bar. 

W3 
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The  appropriations  from  1827  to  1857  were  as  follows : 

By  act  of  Congress,  May  20, 1826 $10,000.00 

By  act  of  Congress,  March  2,  1829 20,000.00 

By  act  of  Congress,  Jane  23,  1834 10,000.00 

By  act  of  Congress,  March  3,  1835 17,997.60 

By  act  of  Congress,  March  3, 1837 50,000.00 

Bv  act  of  Congress,  July  7, 1838 50,000.00 

By  act  of  Congress,  August  30, 1852 50,000.00 

207,997.60 
By  act  of  Congress,  March  3,  1857  (relief  claim) 20,833.08 

Total 228,830.68 

The  resalt  obtained  was  a  channel  10  feet  deep  and  200  feet  wide 
through  the  pass,  and  the  same  depth  with  an  unknown  width  over  the 
bar.  In  1860  the  channel  through  the  pass  was  found  to  have  shoaled 
to  li  feet,  the  depth  of  water  on  the  bar  remaining  the  same. 

No  further  improvement  was  attempted  until  1870. 

From  1870  to  1875  the  following  amounts  were  appropriated  for  the 
purpose  of  obtaining  a  depth  of  13  feet : 

By  act  of  Congress,  July  11,  1870 $50,000 

By  act  of  Congress,  March  3,  1871 50,000 

Bv  act  of  Congress,  June  10,  1872 75,000 

By  act  of  Congress,  March  3,  1873 100,000 

By  act  of  Congress,  June  23,  1874 100,000 

By  act  of  Congress,  March  3,  1875 26,000 

Total 401,000 

« 

This  amount  was  expended  in  dredging  a  channel  13  feet  deep  and 
300  feet  wide  from  the  mouth  of  the  Mobile  River  through  "  Choctaw 
Pass,"  and  in  deepening  and  extending  that  through  ''Dog  Biver  Bar" 
to  the  13-foot  curve  in  the  bay.  The  work  was  completed  in  September, 
1876,  and  the  channel  remained  practically  as  it  was  dredged  until  the 
commencement  of  the  present  project  February  19, 1881. 

In  1878  a  survey  w.as  directed  to  be  made  in  order  to  determine 
whether  the  existing  channel  could  be  improved  to  a  depth  of  22  feet, 
and  for  this  purpose  Congress,  by  act,  June  18, 1878,  appropriated  the 
sum  of  $10,000. 

The  survey  was  made  and  a  report  was  submitted  to  the  Chief  of 
Engineers  suggesting  several  plans  of  improvement.  In  March,  1880, 
it  was  finally  decided  to  continue  the  former  improvement  by  dredging 
to  a  depth  of  17  feet  with  a  uniform  width  of  200  feet  from  the  17-foot 
curve  in  Mobile  River  to  the  curve  of  the  same  depth  in  the  lower  bay, 
the  estimated  cost  being  $820,000.  From  1878  to  June  30, 1887,  the 
following  amounts  have  been  appropriated : 

By  act  of  Congress,  June  18,  1878,  (survey) $10,000 

By  act  of  Congress,  March  3,  1879 100,000 

By  act  of  Congress,  Jane  14,  1880 125,000 

By  act  of  Congress,  March  3,  1881 100,000 

By  act  of  Congress,  An  gust  2,  1882 125,000 

By  act  of  Congress,  July  5,  1884 200,000 

By  act  of  Congress,  August  6,  1886 90,000 

Tpt*l ,...,..,,.., ,rr-T --.?-   750,000 
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Statemfnt  of  toork  done  under  the  above  appropriations. 


Bate  of  mcL 


Name  of  contractor. 


Mar.  3.19791 

liar.  8. 1881.. 
Anj;.  2,1881.. 
July  4,1884.. 
Aug.  8,1880.. 


Total 


Georso  C.  Fobea  &  Co 

G.  Ij.  Long 

B.  Moore 

Tobias  Burke 

R.  Moore 


Contract 
price. 


OenU. 

12.3 

11.7 
12.3 

9 

0.5 


Hamber  of 

cubic  yards 

removed. 


1, 610, 804 

724,730 

888,093 

1,920,438 

829,854 


5, 973, 910 


Date  of  com- 
mencing 
work. 


Feb.  19,1881 

Mar.  21, 1882 
Jan.  24,1883 
Sept.  19, 1884 
Oct     2. 1886 


Date  of  com- 
pleting work. 


Nov.   0,1882 

Jan.  24,1884 
Feb.  0, 1884 
Jane  16, 1886 
Apr.  25, 1887 


The  progpress  of  the  improvement  of  the  channel  from  Mobile  to  the 
anchorage  in  the  lower  bay  daring  the  fiscal  year  ending  June  30, 1887, 
was  as  i^lows : 

Total  nnmber  cubic  yards  of  material  removed,  829,854. 

Gat  No.  4  was  dredged  from  a  point  1^0  feet  south  of  Clnster  No.  4. 
to  a  point  140  feet  north  of  Olaster  No.  23,  a  distance  of  49,995  feet,  ana 
from  a  point  opposite  Cluster  No.  27  to  Cluster  No.  30,  7,799  feet. 

The  lower  tarn  on  Fowl  Biver  Beef  was  widened  for  a  length  of  1,750 
feet  and  with  a  central  width  of  315  feet,  facilitating  the  navigation  of 
the  channel  at  that  point. 

Tabular  statement  of  oondition  of  ike  improvement  of  Mobile  Harbor,  Alabama. 
[Pmjeot:  17  feet  dredged  channel  at  mesn  low  tide,  Jane  30, 1887.  J 


Locality. 


laitlal  point  at  moa^  of  MobOe  Biver,  or  Chain 

Clnster  No.  1 

From  Chain  Clnater  No.  1  to  Chain  Clnster  No.  2. . . 
From  C  hain  Olaster  No.  S  to  TTpiwr  Gap  Light  Stake. 


Upper  Gap  Light  Stake  to  Clnster  No.  2. 


raster  No.  3  to  Chain  Cluster  No.  8,  middle  ground 

between  MoUle  and  Spanish  riTera 

Chain  Cloater  No.  3  to  Lower  Gap  Light  Stake 


Lover  Gap  LiKht  Stake  to  Cluster  No.  3. 
Cluster  No- 3  to  Clnster  No.  4 


Cloater  No.  4  to  Clnster  No.  5,  Bog  Biver  Bar 
Clnater  No.  5  to  Clnster  No.  6,  Dog  Biver  Bar 

Cluster  No.  eto  Clnster  No.  7 

Cluster  No.  7  to  Clnster  No.  8 

Clnster  Ko.  8  to  Cluster  No.  0 

Clnster  No.  9  to  Clnster  No.  10 

Cloater  No.  10  to  Cluster  No.  11 

Clnater  No.  11  to  Cluster  No.  12 

Clnster  No.  13  to  Clnster  No.  13 

Clnater  No.  13  to  Closter  No.  14 

Clnater  No.  14  to  Clnster  No.  15 

ClnaterNo.  IStoClnsterNo.  10 

Closter  No.  16  to  Cluster  No.  17 

Cluster  No.  17  to  Cluster  No.  18 

Cloater  No.  18  to  Clnster  No.  19 

Clnafcer  No.  19  to  Cluster  No.  20 

Clnster  No.  99  to  Cluster  No.  21 

ClnaterNo.n  toChiBterNo.22 

Clnster  No.  33  to  ClnaterNo.^ ,.. 


Dredged,  1881-'87. 


-a 


a 


& 


JfiZet. 


0.06 
0.45 
0.64 

1.07 

1.48 

1.96 

2.46 

8.26 

3.50 

4.02 

4.59 

6l09 

5.61 

6.11 

6.60 

7.08 

7.54 

8.03 

8.54 

9.03 

9.52 

10.01 

10.53 

11.00 

11.41 

>1.99 


ll 

So 

J 


FuL 


330 
2,080 

978 

2,250 
2,182 
2.565 
2,603 
4,194 
1,338 
2,735 
2,998 
2,654 
2,713 
2,655 
2,610 
2.501 
2.418 
2.625 
2.666 
2,601 
2,582 
2,616 
2.659 
2,580 
2,550 
3.S90 


4 


Feet. 
145 
145 
145 
245 

155 
155 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 


Pi 

« 

Q 


Fe€L 

19-20 

10-20 

18-10 

18-19 

18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 


Examination, 
1886-'87. 


o 
•*» 


Feet. 
200 
200 
200 
300 

190 
190 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 


a 

9  O 
H 

1A 


Feel. 
20.4 
10.8 
30.7 
22 

20.1 

20.9 

19.7 

20.6 

19.6 

20.6 

18.9 

19.6 

20.5 

20 

30.1 

18 

1&4 

lao 

18.9 

18.1 

18 

19.5 

19 

19 

ia6 

19.8 
lfV0 
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Locality. 


CloBter  No.  23  to  Clnster  No.  24 

Cluster  No.  24  to  Clai»ter  No.  25 

Olneter  No.  26  to  ClDster  No.  26 

Clneter  No.  26  to  CluBtor  No.  27 

Claat«r  No.  27  to  Cluster  No.  28 

01  aster  No.  28  to  Claster  No.  29,  Fowl  River  Reefs 
Claster  No.  29  to  Cluster  No.  30,  Fowl  River  Reels 
Claster  No.  30  to  Cluster  No.  31,  Fowl  River  Reefs 

]owertnmL.H 

Claster  No.  31  to  Claster  No.  32,  Fowl  River  Reefs 

Claster  No,  32  to  Claster  No.  33 

Claster  No.  33  to  Claster  No.  34 

Claster  No.  34  to  Claster  No.  36 .' 

Claster  No.  35  to  Claster  No.  3C 

Cluster  No.  36  to  Cluster  No.  37 

Claster  No.  37  toClaster  No.  88 

Claster  No.  38  to  Claster  No.  39 

Claster  No.  39toCluster  No.  40 

Claster  No.  40  to  Claster  No.  41 

Cluster  No.  41  to  Claster  No.  42 

Cluster  No.  42  to  Claster  No.  43 

Claster  No.  43  to  Cluster  No.  44 

Cluster  No.  44  to  Cluster  No.  45 

Cluster  No.  45  to  Cluster  No.  46 

Clufeter  No.  46  to  Cluster  No.  47 

Cluster  No.  47  to  Cluster  No.  48 

Claster  No.  48  to  Claster  No.  49 , 

Claster  No.  49  to  Cluster  No.  60 

Claster  No.  50  to  Claster  No.  61,  Dumb  besboon  17 

feet  curve 


Dredged,  1881-'87 

I 

BzaminatloA, 
1886-'87. 

-•J 

a 

o 

s 

►  . 

•*a 

& 

jfa«ff. 

►3 

2 

1 

^4 

3 

Fe€t. 

Feet 

Feet 

Feet 

Feet 

12.45 

2.502 

105 

18-19 

140 

15.8 

12.94 

2,560 

105 

18-19 

140 

l&S 

13.42 

2,535 

106 

18-19 

140 

16.8 

13.91 

2.592 

105 

18-19 

140 

16L8 

14.40 

2,592 

145 

18-19 

^80 

1&7 

14.99 

2,587 

145 

18-19 

180 

17.2 

15.39 

2,620 

145 

18-19 

180 

16l5 

15.91 

1,790 

185 

18-19 

200 

82.6 

16.21 

2,680 

185 

18-19 

200 

16.7 

16.71 

2,650 

185 

18-19 

200 

16.7 

17.24 

2.750 

186 

13-19 

200 

16.2 

17.75 

2,725 

185 

18-19 

200 

14.6 

18.27 

2,750 

185 

18-19 

200 

15.4 

18.77 

2,615 

185 

18-19 

200 

14.8 

19.25 

2.540 

185 

18-19 

200 

1&8 

10.76 

2.695 

185 

18-19 

200 

U.4 

20.27 

2, 705 

185 

18-19 

200 

16.5 

20.60 

2,227 

185 

18-19 

200 

15.3 

21.29 

3,160 

185 

18-19 

200 

15.3 

21.83 

2,824 

185 

1&-19 

200 

1.12 

22. 33 

2,660 

185 

18-19 

200 

-      15.8 

22.94 

3,230 

185 

18-19 

200 

15.6 

28.35 

2,145 

185 

18-19 

200 

1&7 

23.89 

2,865 

185 

18-19 

200 

]&5 

24.40 

2. 701 

18> 

18-19 

200 

17 

24.04 

2. 8:id 

185 

18-19 

200 

16.7 

25.49 

2.930 

185 

18-19 

200 

17.6 

25.91 

2.210 

185 

18-19 

200 

17.4 

The  condition  of  the  channel  previous  to  the  commencement  of  the 
present  project  was  such  that  no  vessel  of  greater  draught  than  12  feet 
could  come  to  the  city,  but  all  such  anchored  in  the  lower  bay,  a  dis- 
tance of  28^  miles,  and  the  cargoes  were  lightered  or  rafted  to  and  from 
the  city  at  a  great  expense  and  frequently  at  considerable  loss  of  cargo 
and  time. 

Thechannel  of  17  feet  depth  with  a  width  of  175  feet  was  opened  in  1883, 
and  daring  the  business  season  of  1882  and  1883  all  vessels  entering 
the  bay  came  up  to  the  wharves  jof  the  port  and  there  discharged  cargoes 
or  ballast,  then  reloaded  with  full  cargoes,  or  to  a  depth  of  16}  feet  and 
in  some  cases  to  17  feet  and  17}  feet,  but  owing  to  the  vessels  getting 
out  on  the  slopes  of  the  channel,  thereby  pressing  material  into  the 
dredged  channel  and  also  causing  delay  to  other  vessels,  it  was  deemed 
best  to  limit  the  draught  to  16  feet  until  the  channel  was  widened ;  the 
average  draught,  therefore,  during  1883, 1884,  and  1885  was  15}  feet 
The  width  being  increased  during  the  fiscal  year  ending  June  30, 1887,  the 
draught  of  all  vessels  loaded  at  the  wharves  was  between  15}  and  1? 
feet,  the  average  being  16  feet,  and  in  all  cases  passing  through  th^ 
channel  without  delay. 

The  following  is  a  statement  of  the  number  and  character  of  vessels 
of  greater  draught  than  13  feet  that  have  passed  through  the  17>foot 
channel  without  any  material  delay  during  the  fiscal  year  ending  Juo^ 
30,1887;  p  ^  ^ 
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Steamers. 


Draaght. 


Up. 


latoUfoet 4 

14tol5fMt '    5 

15tol6feet |    4 

16to17fe«i .. 

ITtomfeee 

17|  to  18  feet 


Total. 


1 

G 

10 

1 


13 


18 


Ships. 

Bsrks. 

% 
Brigs. 

Schooners. 

Totol. 

Up. 

Down. 

Up. 
3 

•  •  •  ■ 

I 
2 

Down. 

G 
6 

35 

19 

1 

...... 

Up. 

Down. 

Up. 

4 

3 

5 

1 

Down. 

Up. 

Down. 

2 

i' 

4 

10 

24 

1 

1 

13 

11 

11 

3 

22 

2 
1 

1 

i 

32 
48 
34 

t   1 

2 

5 



... 

1     13 

■    *    •    fl           mm 

38 

10 

6 

07 

1 

42 

138 

1881-'82. 


13-fbot  dnMmht  Teasels  np  and  down  . 
IS^foot  draofcht  vessels  up  and  down. 
14-fooi'draiiSht  Teasels  np  and  down . . 
14|-foot  draught  Teasels  up  and  down . 


No. 


48 

39 

3 

1 


Total 


71 


187»-'80. 


13->foot  draught  rossels  np  and  down . . 
13i-foot  draught  vessels  up  and  down. 


TotJil 


No. 


25 

4 


KOTK.— On  Toesday,  Jnl^  6, 1887,  the  American  bark  OhalnuUe,  w?th  800  tons  of  steel  rails,  drawing 
17.6  feet  on  even  keel,  equivalent  to  about  18.5  feet  depth  with  a  drag  of  tlve-tenths,  ascended  the 
diwlged  channel  without  delay  and  discharged  her  cargo  at  the  Conti  street  wharf. 

Since  the  commencement  of  the  work,  or  from  1S81  to  1887,  there  has 
been  a  refilling  above  the  17-foot  line,  principally  from  the  sloping  of 
the  banks  of  the  cut,  of  about  1,300,000  cubic  yards,  or  at  the  rate  of 
aboat  216,660  cubic  yards  per  year. 

There  remains  to  complete  the  project  the  removal  of  about  700,000 
cabic  yards,  at  a  cost  of  about  $84,000. 

There  will  be  required  for  the  preservation  of  the  improvement  a 
yearly  appropriation  of  about  $25,000  for  several  years,  or  until  the 
banks  have  assumed  a  permanent  slope. 

The  present  channel  has  been  found  altogether  too  narrow  and  should 
be  widened  at  least  100  feet,  which  will  require  the  removal  of  3,000,000^ 
cable  yards  at  a  cost  of  about  $360,000. 

Money  statement. 

Jaly  1,  1886,  amount  available $912.78 

Amount  appropriated  by  act  approved  AugQHt  5, 1886 90,000.00 

90. 912. 78 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outrtanding  July  1,  1886 , 88.473.88 

July  1,1887,  amount  available 2.438.00 

{Amount  (estimated)  required  for  completion  of  existing  project 84, 000.  00 
Amountthat  can  be  profitably  expended  in  fiseal  year  ending  June  30. 1889  444, 000. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  actd  of  1866  and  1867. 

Jbstraei  of  bids  received  in  response  to  adoertiseinenl  dale!  September  3.  1885.  and  opened 

September  18. 1886. 


No. 


1 
2 
3 

4 

5 


Hames  and    reeidencees  of 
bidden. 


Peter  Barke,  Mobile,  Ala 

GMrgB  C.  Fobea  &.  Co.,  Balti- 

uore.  Md. 
Rittenhoiue    Moore,     Mobile, 


John  Maffnire,  Mobile,  Ala 


Fla. 


imball,  ApalachicoLa, 


Price 
l>er  cubic,  Time  of  commoDcoment. 
yanl. 


Cents. 

lliV 

10 

Hi 

15 


In     accordanen 

BpeciflcotioiiH. 

do 


with 


Time  of  completion. 


In  accordance  with 

apeciflcatioua. 
do 


.do 

.do 
.do 


.do 

.do 
.do 


8872  £Na  87- 


■82 
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COMMERCIAL  STATISTICS. 


The  following  statlstioal  statement  for  the  years  1886-'87  was  furnished  by  the  col- 
lector of  cQstoms  of  tills  port. 


V 

Description. 

Entranoes  June  30, 
1887. 

Entrancen  Jano  30, 
1886. 

Clearances  J  one  30, 
1887. 

Clearances  June  30. 
1888. 

No 

78 
84 
24 

Tons. 

Crew. 

No. 

100 
54 
84 

107 

Tons. 

Crew. 

• 

No. 

86 
73 
31 

Tons. 

Crew. 

No. 
46 

Tons. 

Crew. 

1''oroi|ni 

Coast  wise 

AmericMi 

47.ri3 

89.708 

7,771 

1,014 
871 
170 

1 

75.003  1  1,468 

24.509  i      607 

8, 172        2o2 

54,764 

31,706 

0,701 

1,131 
714 
241 

1 

83.047 
16,316 
12,571 

1,670 
34(i 
353 

Total .... 

186 

1 

05.202 

2.064 

107,684     2,227 

100 

06. 171     2, 086 

212 

112.834 

2,371 

IMPORTS  AND  EXPORTS. 


Description. 


Duties  on  imports 

Tonnage  dnes 

Hospital  coUeotions 

Miscetlaneons 

Total  collections 

Bkportsto  foreifcn  iwrts 

Impoi  ts  of  foreign  goods,  rslaes : 

Free 

Dutiable 


1887. 


$10,042.32 
2,  .549. 70  I 
408  oa 
"750.78 


22,750.80 


2.557,854.00 

32,725  00 
31,811.00 


1888. 


$18,819:23 

4,242.43 

787.07 

2,88i93 


26,733.64 


2, 748, 8U.  00 


Number  of  veaseU  entering  and  clearing  at  Mobile j  Ala, 


Description. 


1881-*82. 


Steam-ships 

Ships 

Barks 

Brigs 

Schooners  .. 


Total... 
1885-'86. 


Steam-ships 

Ships 

Barks 

Brigs 

Schooners  .. 


Total... 
1886-'87. 


Stoam -ships 

Ships 

Barks 

Brig* 

Schooners  .. 


Total 


In 
port 
dnne 

30. 


0 
8 


17 


1 
1 
8 


0 

a 
o 

H 


3,632 
'"327 


3.0S0 


767 

Oil 

1,712 


451 


8  1    3,831 


t 

o 


3 

18 

78 

23 

100 


226 


18 
10 
05 

7 
147 


286 


SO 
0 

61 
1 

90 

100 


i 

§ 


1,514 
14,802 
51,642 

6,127 
22,675 


06,^1 


60 


8,354 
21.440 
62.742 

2,452 
30,700 


125,697 


16.313 
10.235 
40,897 
807 
29,320 

06,  ni 


Cargoes. 


Foreign. 


In. 


1 
1 
4 
4 
24 


34 


1 
1 
5 
1 
20 


37 


3 
3 

2 


24 
32 


Out 


3 
12 
63 
10 
50 


138 


6 
18 
80 

5 
54 


172 


0 

8 
54 


46 


Coastwiae. 


In. 


1 

5 

7 

17 


30 


55 


Out. 


6 
13 
53 


72 


7 

11 

3 

2 

66 

4 

I 
75 

78        01 

13 

11 

4 

8 

1 

1 

37 

48 

63 


Ballast. 


Foroipn. 


In. 


I 

10 

64 

3 

9 


87 


6 
19 
83 

4 
17 


129 


4 

5 

45 


16 
70 


Oat 


Coaetwise. 


In. 


1 
1 
4 
9 
67 


83 


24 


Oat. 


15 


1 

1 

14 


33 


1? 


6 
15 
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Compar^ive  statement  of  timber^  lumber ,  etc.,  shipped  by  vessel  to  foreign  and  coastwise 

ports. 


Deacription. 


Lumber: 

FoKiKD feet,  B.  M. . 

CoMtwiie do — 

Total do... 

Tinber: 

Voreiini foet,B.M.. 

CoMfcwiae do — 

Tot*! do.... 

FoTPiini namber.. 

CoMtwiM do 

'Total do.... 

SUtm: 

Foreijpi .' nnmber.. 

Couliwiie do  ... 

Total do... 


1887. 


Qaantity. 


12,139.000 
14, 047. 000 


26.180,000 


21, 650, 000 
601,000 


22, 311, 000 


314,000 
2,036,000 


2,350.000 


4.1.000 
1,P78.000 


1,111,000 


Valae. 


$134,000 
154,517 


101, 717 


1886. 


1881. 


Quantity. 


18, 628, 5i9 
5,835,014 


280.483 

24,464.463 

210,396 
7.932 

36,416,664 
385,451 

218,328 

36,802,115 

1,467 
20,180 

494,950 
6<95,000 

21,647 

1,179,950 

4,097 
97,020 

93.469 
234,216 

326,685 


Yalae. 


Qaantity. 


$209,278 
70.030 


279.308 


339,878 
3,212 


343,090 


2,233 
8,425 


10,468 
26,024 

^492 


11,531,251 
9,587,562 


21,188,808 


20,326,056 
131,832 


20,457,888 


8,900,000 
2,160,000 


5,658        6,060,000 


01,462 


91,462 


THB  EFFECT  UPOX  THR  RATES  OF  FKBIQHT  AND  INSURANCE. 

Freigkt.-'The  transportatioa  of-cottoa  by  lighten  to  the  lower  fleet  being  ayoided, 
a  saviog  of  10  cents  per  bale  is  thus  made,  eqaalizing  port  charges  with  New  Orleans 
and  other  favored  harbors. 

By  this  increased  facility  the  competing  roates  of  transportation  have  lowered 
freight  to  Liverpool  and  other  cotton  marts  one-foorth  cent  per  ponnd. 

The  immediate  benefits  to  commerce  are  the  following : 

(1)  No  detention  in  handling  freight. 

(2)  No  risk  entailed,  as  formerly,  as  cotton  often  reached  the  lower  fleet  in  a  wet 
ooodition,  and  otherwise  damaged. 

(3)  The  expenses  attending  the  loading  of  vessels  are  greatly  reduced,  stevedores 
and  others  storine  cotton  not  to  be  cared  tor ;  this  amounting  to  a  saving  of  from  $50 
to  $100  per  vesselj  according  to  tonnage  and  smoothness  of  the  bay. 

^  The  prospective  advantages  to  commerce,  etc.,  are  many,  chiefly  the  transporta- 
tion of  grain  in  bulk  and  the  possibility  of  erecting  elevators  for  the  rapid  handling 
of  articles  of  commerce  from  the  Northwest. 

The  establishment  of  lines  of  steamers,  coastwise,  Atlantic,  and  Europe,  two  lines 
already  being  operated  successfully. 


Q2.     • 

IMPBOVEMENT  OP    BLACK   WARRIOR  ElVER.   ALABAMA,  FROM  TUSCA- 
LOOSA TO  DANIELS  CREEK. 

The  Barvey  of  the  Black  Warrior  Biver,  from  Tascaloosa  to  Sipsey 
Fork,  was  made  in  the  fall  of  1879,  in  compliance  with  the  provisions 
of  the  act  of  Congress  approved  March  3, 1879. 

The  report  is  contained  in  Beport  of  Chief  of  Engineers,  1881,  Part 
II,  page  1218. 

Based  npon  this  survey,  the  following  appropriations  have  been 
made : 

By  act  July  5,  1884 $r)0,000 

By  act  August  5, 18* 56,SK>0 

Total ,,„,,, ,, .,„t-.,,      106,850 
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Under  the  first  of  these  appropriations  a  survey  for  the  purpose  of 
locating  locks  and  dams  and  to  furnish  data  for  the  preparation  of 
detailed  plans  and  estimates  was  commenced  in  September,  1884,  and 
a  report  providing  for  a  system  of  locks  and  movable  dams,  with  plans 
and  estimates  for  their  construction,  was  submitted  Deoember  19, 1885. 

A  Board  of  Engineer  officers  met  in  Tuscaloosa,  Ala.,  February  10, 
1886,  to  consider  and  report  upon  the  project  submitted. 

The  Board  did  not  approve  the  method  proposed,  but  instead  recom- 
mended the  improvement  to  be  prosecuted  under  ordinary  slack-watBr 
system,  with  locks  and  fixed  dams. 

Plans  and  estimates  for  the  project  as  recommended  were  submitted 
August  13, 1886,  and  with  certain  modifications  were  accepted  by  the 
Board  of  Engineers  in  their  report,  dated  April  2,  1887. 

The  estimated  cost  was  $566,104.  This  estimate  was,  however,  con- 
sidered too  low  by  the  Board,  and  is  to  be  revised. 

The  extent  of  the  work  is  the  construction  of  five  locks  with  fixed 
dams  from  Tuscaloosa  to  Daniels  Creek,  a  distance  of  14|  miles. 

The  project  adopted  is  to  afford  a  water-way  for  transportation  of 
coal  in  barges  from  the  Warrior  coal-fields  by  a  slackwater  system  of 
locks  and  fixed  dams. 

The  above  project  was  approved  May  19,  1887,  with  the  stipulation 
^^  that  no  work  was  to  be  undertaken  upon  any  portion  of  the  improve- 
ment where  the  purchase  of  land  for  sites,  etc.,  would  be  required,"  and 
instructions  were  issued  to  ascertain  the  quantity  ^^of  land  that  would 
be  required  for  the  lock  and  dam-sites,  and  other  purposes  of  the 
work,  and  to  submit  report  of  the  same  with  maps  of  the  same,  show- 
ing by  metes  and  bounds  the  precise  location  of  such  lands,  together 
with  an  estimate  of  their  probable  cost,  so  that  the  subject  might  be 
presented  to  Congress,  at  its  next  session,  for  the  desired  legislation." 

The  investigation  of  titles  to  the  land  required  for  sites  for  Lock  'So. 
1  and  lock-tender's  house  (to  be  used  as  an  Engineer  office)  was  made 
during  the  month  of  June,  and  survey  to  locate  these  sites  commenced. 
This  constitute^i  the  work  during  the  fiscal  year  ending  June  30, 1887. 

The  river  is  at  present  navigable  at  high  water  only,  and  even  then 
sufficiently  dangerous  to  put  a  stop  to  all  commerce  on  the  river,  al- 
though barges  have  been  frequently  floated  down  to  Mobile  loaded 
with  coal. 

It  is  proposed  to  apply  the  funds  available  during  fiscal  year  ending 
June  30, 1888— 

(1)  To  removing  the  reef  below  Lock  No.  1,  or  so  much  of  it  as  may 
be  necessary  for  destroying  the  3^-foot  Ml  under  the  bridge,  the  im- 
mediate object  in  view  being  tOTincover  the  site  for  Lock  No.  1. 

(2)  To  build  a  lock-tender's  house  of  wood,  on  brick  or  stone  foonda* 
tion,  to  serve  as  engineer's  office  and  store-Toom  in  the  prosecution  of 
the  work. 

(3)  To  construct  lock-walls,  lock-gates,  dam-abutments,  and  dam  of 
Lock  No.  1,  according  to  the  approved  plans,  or  to  execute  as  much  of 
the  above  work  as  the  amount  available  will  permit. 

The  enormous  quantity  of  cqqX  in  the  country  through  which  this 
river  flows,  and  its  excellent  quality  and  accessibility,  prove  coucla- 
sively  the  importance  of  the  early  completion  of  this  improvement, 
rendering  it  available  for  the  use  of  the  General  Government,  the  peo- 
ple of  the  Gulf  States,  and  the  steamers  of  all  nations  employed  in  the 
commerce  of  the  Gulf. 
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Money  statement, 

July  1, 1886>  amount  available $46,102.04 

Amoant  appropriated  by  act  approved  Augnst  5,  1886 56, 250. 00 

102, 352. 04 
Jnly  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  I,  1886 1,252.06 

Jnly  1, 1887,  amount  available 101,099.98 

I  Amount  (estimated)  required  for  completion  of  existing  project,  subject 
to  revision 463,854.00 
Amoonttbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  river  and 
harbor  acts  of  1866  and  1867. 


letter  of  the  ohibf  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  April  15, 1887. 

Sib  :  I  have  the  honor  to  submit  herewith  a  report,  dated  April  2, 
from  the  Board  of  Engineers  eonstitated  to  consider  the  subject  of  the 
improvement  of  Black  Warrior  River,  Alabama,  from  Tuscaloosa  to 
Daniel's  Creek,  for  which  appropriation  is  made  in  the  river  anU  har- 
bor act  of  August  5, 1886. 

The  project  proposed  for  the  improvement  of  this  part  of  the  Upper 
Warrior  contemplates  a  slackwater  system  of  locks  and  dams  for  a  dis- 
tance of  15  miles  between  these  two  points. 

The  plans  submitted  by  Major  Damrell  in  1885  have  been  under  con- 
sideration by  a  Board  of  Engineers  constituted  January,  1886,  and  re- 
convened December  22,  1886,  which,  in  its  iirst  report,  advised  against 
the  adoption  of  the  plar.  of  movable  dams  proposed  by  that  officer,  and 
recommended  that  new  plans  be  prepared  by  him,  with  the  view  to 
an  improvement  by  fixed  dams,  in  accordance  with  the  type  in  general 
nse  on  western  rivers.  It  is  upon  plans  modified  to  comply  with  this 
recommendation  that  the  report  herewith  submitted  has  reference. 
They  contemplate  the  construction  of  five  locks  and  dams,  at  a  cost, 
estimated  by  Msyor  Damrell,  of  $566,000,  including  accessories. 

The  Board,  after  very  careful  and  complete  investigation,  approves 
the  plans  submitted  to  it,  but  recommend  a  number  of  minor  changes, 
which  are  given  in  detail,  and,  being  of  opinion  that  the  estimates  of 
Msyor  Damrell  are  manifestly  too  low,  further  recommend  that  new  es- 
timates be  made,  in  view,  as  well,  of  the  changes  proposed ;  but  for  the 
reason  of  the  importance  of  having  the  work  commenced  during  the 
coming  season,  the  Board  suggests  that  it  be  begun  without  waiting  for 
a  revision  of  the  estimates. 

In  view  of,  as  will  be  perceived,  the  very  careful  investigations  made 
by  the  Board  in  its  discussion  of  all  the  details  of  the  proposed  improve- 
ment, its  conclusions  are  recommended  for  approval. 

This  being  a  new  work,  it  is  fiirther  recommended  that  authority  be 
given  to  instruct  Major  Damrell  to  proceed  with  the  construction  of  the 
lock-walls  and  the  dam  of  Lock  No.  1,  in  accordance  with  the  plan  as 
advised  by  the  Board ;  and  also  of  a  lock-house,  to  serve  as  an  engineer 
office  in  the  further  prosecution  of  the  work. 
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The  amoant  available  for  this  improvement  is  at  present  $56,250  of 
the  appropriation  of  August  5, 1886,  and  about  $46,000  remaining  on 
hand  from  the  appropriation  of  July  5, 1884 — ^in  all,  aboat  $102,250. 
Very  respectfully,  your  obedient  servant, 

J.  O.  DUANE, 

Brig.  Qen.^  Chief  of  Engineers. 
Hon.  Wm.  C.  Endicott, 

Secretary  of  War. 

[First  indorsomeiit] 

War  Department, 

ApHl  19, 1887. 

The  recommendations  of  the  Chief  of  Engineers  are  approved. 
By  order  of  the  Secretary  of  War. 

John  TwEEDAiiE, 

Chief  Clerk. 


LETTER  transmitting  REPORT  OF  BOARD  OP  ENGINEERS. 

United  States  Engineer  Office, 

Baltimore^  Md.^  April  2, 1887. 

'  General  :  I  have  the  honor  to  forward  herewith  the  report  of  the 
Board  of  Engineers  convened  by  your  orders  to  consider  the  subject  of 
the  improvement  of  the  Black  Warrior  Biver,  Alabama,  near  Tusca- 
loosa, dated  April  2, 1887. 

In  a  separate  package  are  sent  two  tables  of  the  heights  of  the  water 
at  the  several  dams  on  the  Kentucky  Biver,  during  the  rises  extending 
from  February  19  to  March  7,  and  from  March  20  to  April  26, 1886,  and 
two  sheets  of  hydrographs  representing  the  same.  These  papers  illus- 
trate the  report  and  should  be  printed  with  it. 

In  view  of  possible  objection  to  photolithographing  these  hydro- 
graphs  on  the  profile  paper  on  which  they  have  been  drawn,  a  speei- 
men  print  of  a  photograph  of  one  of  the  original  sheets  is  sent  here- 
with for  examination.  The  green  lines,  it  will  be  observed,  are  dark 
enough  to  form  a  scale  for  the  curves. 

The  Board  met  in  New  York  in  the  latter  part  of  December,  and 
was  in  session  two  days.  After  full  discussion  it  was  agreed  that  after 
further  study  by  a  committee  consisting  of  the  members  stationed  in 
Cincinnati,  Colonel  Merrill  and  Major  Post,  the  report  should  be  pre- 
pared there  and  sent  to  the  other  members  for  consideration.  This 
course  has  been  pursued. 

Much  study  has  been  given  by  the  committee,  and  the  report  is  the 
result  of  their  labor,  with  some  modifications  suggested  by  Major  King. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craiohill, 
Colonel  of  ISngineers, 

The  Chief  op  Engineers,  U.  S.  A. 


report  of  board  of  engineers. 

April  2, 1887. 

Sir  :  The  Board  of  Engineers  convened  by  Special  Orders  Ko.  9? 
dated  Headquarters  Corps  of  Engineers,  January  25,  1886,  to  consider 
and  report  upon  the  project  submitted  by  Major  Damrell  for  the  ittt- 
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provement  of  the  Black  Warrior  River,  Alabama,  and  reconvened  by 
Special  Orders  No.  201,  dated  Headquarters  Corps  of  Engineers,  De- 
cember 28,  1886,  woald  respectfully  submit  the  following  report : 

In  their  first  report  the  Board  advised  against  the  adoption  of  the 
plan  of  movable  dams  submitted  by  Major  Damrell,  and  recommended 
that  new  ]>lan8  be  prepared  with  a  view  to  the  improvement  of  the 
Black  Warrior  Biver  by  fixed  dams  in  accordance  with  the  type  in  gen- 
eral use  on  western  rivers.  The  reassembling  of  the  Board  was  for 
the  purpose  of  examining  and  reporting  upon  the  plan  for  improving 
this  river,  as  modified  to  comply  with  this  recommendation* 

Pan^aant  to  the  call  of  the  senior  member  the  Board  met  at  the 
Army  Bnilding  in  New  York,  on  the  29th  of  December,  and  carefully 
examined  the  plans  and  drawings  submitted  by  Mcyor  Damrell.  They 
approve  of  these  plans  in  geneml,  but  recommend  a  number  of  minor 
changes  which  will  now  be  given  in  detail. 

LOCATION  OF  DAMS. 

These  are  approved,  with  the  following  exceptions:  Dam  No.  3 
should  be  moved  up-stream  so  as  to  rest  against  the  bAttress  of  the 
upper  lock-gate ;  Dam  No.  4  should  be  built  according  to  location  A, 
and  slightly  turned  so  as  to  be  normal  to  the  axis  of  the  river;  and 
Dam  No.  5  should  be  made  normal  to  the  axis  of  the  river. 

LOCATION  OP  LOCKS. 

Lock  No.  1  should  be  moved  down-stream  until  the  upper  gate  but- 
tress comes  to  the  end  of  the  dam,  and  it  should  be  built  as  far  into 
the  bank  as  practicable.  Lock  No.  2  should  be  built  further  into  the 
bank,  and  should  be  moved  down-stream  as  far  as  the  site  will  permit. 
If  this  change  does  not  bring  the  upper  buttress  to  the  end  of  the  dam, 
as  now  designed,  then  the  dam  should  be  moved  up-stream  until  this 
condition  is  obtained.  Lock  No.  4  should  be  moved  down-stream  until 
the  upper  buttress  comes  to  the  end  of  the  dam.  Lock  No.  5  should  be 
similarly  moved  down-stream. 

GtllDE-CErBS. 

At  the  head  of  the  river  wall  of  each  lock  there  should  be  a  guide- 
crib  as  high  as  the  lock-wall,  filled  with  stone.  This  crib  should  atflrst 
be  abont  100  feet  long,  the  length  to  be  increased  should  future  expe- 
rience prove  it  to  be  necessary.  This  crib- work  should  have  a  short 
head,  built  5  feet  higher  than  the  body  of  the  crib,  and  sloping  up- 
stream, in  order  to  receive  the  shock  of  fioating  bodies.  The  lower 
coarse  of  the  crib- work  may  connect  with  the  river  wall,  but  the  two 
should  be  separated  at  the  top  by  a  gap  for  drift,  having  a  width  of  10 
feet,  and  a  depth  below  pool  level  of  at  least  6  feet. 

ABUTMENTS. 

The  abutments  are  all  too  low.  They  should  be  carried  up  vertically 
to  a  height  at  least  5  feet  greater  than  that  of  the  lock-walls,  and  they 
should  be  set  so  far  into  the  bank  as  not  to  act  as  jetties  or  spurs  dur- 
ing floods.  The  height  named  is  a  preliminary  one,  and  experience 
may  show  a  necessity  for  adding  to  it  in  the  future.  The  masonry 
work  should  be  extended  down-stream  to  a  distance  of  at  least  60  feet 
below  the  lower  side  of  the  dam,  but  the  top  need  not  be  carried  to 
ftill  height  beyond  a  point  half-way  between  the  crest  and  the  foot  of 
the  dam.    Beyond  this  it  can  descend  rapidly  in  steps  to  a  height  of 
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from  4  to  8  feet  above  the  low-water  line  below  the  dam,  depending  on 
the  lift.  The  abutment  (except  where  the  nataral  bank  is  of  rock,  as 
at  B'o.  4)  should  be  prolcoi^ed  down-stream  a  further  distance  of  aboat 
100  feet,  by  means  of  a  crib-work  built  up  to  the  height  of  the  lowest 
step  of  the  masonry  abutment.  The  length  and  height  of  this  crib  ex- 
tension are  to  be  considered  as  approximate,  subject  to  such  modifica 
tioQs  as  future  experience  may  indicate.  As  the  abutments  are  all  to 
be  built  on  bed-rock,  it  will  not  be  necessary  to  have  any  crib- work  on 
their  river  sides,  and  those  shown  on  the  drawings  should  be  omitted. 
The  natural  bank  behind  the  abutment  should  be  graded,  and  paved 
to  the  top  with  12-inch  paving  for  a  width  of  at  least  50  feet. 

DETAILS  OP  LOCK. 

The  6ize  of  the  locks  as  shown  in  the  drawings  is  300  feet  between 
hollow  quoins,  and  52  feet  wide.  The  <'  available  length,"  which  is  the 
length  that  can  be  utilized  by  boats,  is  the  distance  l^tween  the  upper 
end  of  the  lower  gate  recess  and  the  chord  of  the  upper  miter  wall. 
This  distance^in  the  drawings  is  258  feet,  which  will  suffice  for  a  barge 
130  feet  long  and  a  tow-boat  128  feet  long.  Such  a  tow-boat  will  hardly 
have  sufficient  power,  and  the  Board  would  recommend  that  the  avail- 
able length  be  increased  22  feet,  so  as  to  admit  a  tow-boat  with  a  length 
over  all  of  150  feet.  A  still  greater  increase  would  be  desirable,  but  it 
would  add  so  much  to  the  cost  of  construction,  and  can  so  easily  be 
made  hereafter,  should  circumstances  demand  it,  that  the  Board  think 
it  advisable  to  restrict  present  work  to  the  limits  stated  above.  The 
Hverwalldhreastofthechamher  should  not  exceed  7  feet  in  width  on  top, 
and  the  land  wall  should  be  as  strong  as  the  river  wall,  but  its  coping 
may  be  made  narrow.  The  river  side  of  the  river  wall  has  too  many 
sharp  angles.  These  should  be  eased  off  by  curves,  and  by  lessening 
the  widths  and  increasing  the  lengths  of  the  buttresses.  The  method 
of  handling  the  gate  is  considered  objectionable  where  power  is  not 
used.  It  is  recommended  that  the  gates  be  handled  by  capstan  and 
spar.  Diagonal  anchor  rods  have  been  tried  by  members  of  the  Board, 
and  are  considered  objectionable  on  account  of  the  difficulty  of  attach- 
ing the  straps  and  the  inconvenience  in  construction.  It  is  better  to 
use  vertical  anchor  rods.  Tie  rods  shown  in  the  masonry  are  unneoes- 
sary,  and  should  be  omitted.  The  lower  win^  wall  should  be  moved 
down  to  the  end  of  the  lock.  The  chamber  walls  should  be  built  oi 
rough-pointed  masonry,  without  pilasters.  Owing  to  the  change  in  di- 
rection of  the  pressures  on  the  lock  walls,  caused  by  the  change  in  the 
relative  positions-  of  the  dams,  it  is  advisable  that  the  profiles  of  these 
walls  be  recalculated  to  meet  the  new  conditions.  Recessed  ladders  should 
be  placed  in  the  chamber  walls.  Mooring  rings  on  top  of  the  walls 
should  be  replaced  by  solid  iron  bolts,  or  snubbing  posts  of  either  wood 
or  iron.  A  low  guardrtimber  of  rounded  oak  should  be  placed  along 
the  inner  edges  of  the  chamber  walls  for  the  protection  of  steam-boftt 
lines.  The  movable  dam  at  the  lower  end  of  the  lock  should  be  omitted- 
The  filling  and  emptying  culverts  are  too  small  to  serve  the  lock  vid^ 
the  desired  rapidity.  The  proposed  valve  for  closing  the  culvert*  j^ 
not  considered  equal  to  some  other  styles,  and  additional  study  on  this 
point  is  recommended.  Gratings  should  be  placed  in  front  of  the  valve- 
openings  in  order  to  exclude  drift,  and  due  allowance  should  be  made 
for  the  space  occupied  by  the  rods.  The  upper  miter  wall  should  be 
placed  one  course  lower  than  would  otherwise  be  necessary,  in  order  U) 
maintain  the  standard  depth  of  water  in  case  the  pool  should  be  lower 
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than  the  crest  of  the  dam,  aud  also  in  order  to  perinit  the  ])Ool  to  be 
drawn  down  whenever  it  is  necessary  to  repair  the  upper  slope  of  the 
dam.  The  filling  culvert  of  the  river  wall  should  draw  water  from  the 
upper  gate  recess  in  order  to  keep  this  recess  from  being  filled  with 
mad  and  drift  The  proposition  to  build  iron  lock  gates  is  approved 
for  the  first  lock  to  be  cooipleted,  leaving  the  question  as  to  the  other 
locks  to  be  determined  by  the  more  abundant  experience  on  other  rivers, 
that  will  be  available  before  these  locks  are  built.  The  climate  is  nn- 
doabtedly  unfavorable  to  the  durability  of  wooden  lock  gates.  The 
tops  of  locJc  gates  should  be  flush  with  the  tops  of  the  lock  walls.  A 
drainage  culvert^  with  0})en  joints,  carefully  sealed  from  the  upper  pool, 
should  be  placed  behind  the  land  wa}l. 

DETAILS  OF  DAMS. 

The  Board  doubt  whether  the  method  proposed  for  building  the  dams 
would  be  successful  on  accoifnt  of  the  probable  inequality  of  settlement, 
that  would  break  the  bond  of  the  masonry  and  the  union  of  the  masses, 
and  dangerously  weaken  the  structure.  For  this  reason,  and  as  a 
measure  of  economy,  they  recommend  that  the  dams  be  built  of  timber 
with  stone  filling,  following  the  types  used  on  either  the  Monongahela 
or  the  Kentucky  rivers,  as  the  engineer  in  charge  may  elect.  The  down- 
stream sloi^e  should  not  be  steeper  than  one  on  four,  if  a  slope  dam  be 
ballty  or  one  on  three  with  a  step  dam.  If  the  latter  style  be  adopted, 
the  steps  should  increase  in  height  from  the  crest  downwards.  The 
crests  of  dams  should  be  placed  at  normal  pool  level,  and  not  6  inches 
lower  as  proposed. 

LIFTS  OF  THE  DAMS. 

It  is  very  important  that  the  lifts  of  the  dams  should  be  so  regulated 
that  in  time  of  flood  the  dams  will  be  drowned  but  iu  regular  succession, 
beginning  at  the  foot  of  the  rapids.  The  heavy  grades  of  the  bed,  the 
great  yariations  in  width  of  river,  and  the  effects  of  backwater  from  the 
natural  channel  below  Tuscaloosa,  make  the  problem  a  complicated  one, 
and  as  the  investigations  of  the  Board  have  caused  the  compilation  of 
valaable  and  interesting  data  from  the  five  locks  and  dams  on  the  Ken- 
tacky  Biver,  which  have  not  hitherto  been  published,  it  has  been 
deemed  best  to  discuss  this  question  of  lift  in  unusual  detail.  , 

The  basis  of  our  investigations  is  the  following  table  of  maximum 
discharges  of  the  Black  Warrior  Biver  at  Tuscaloosa,  which  has  been 
prepared  by  Mr.  Harding,  assistant  engineer,  from  observations  made  at 
▼arions  stages,  and  afterwards  modifi^  so  as  to  correspond  as  nearly 
as  possible  to  maximum  discharges. 

Mtac^mum  dlicliarges  of  Black  Warrior  Biver  at  Tuskaloosa,  Alabama j  r^erred  to  gauge 

at  landi/ng. 


reading. 

Dis- 
chArge. 

Giinge 
reading. 

Dis- 
cbarge. 

'   Gange 
reading. 

Dis. 
charge. 

Gauge 
reading. 

Dis- 
charge. 

GNiage 
reading. 

DiB- 

charge. 

105 

106 

107 

108 

109 

110 

Ill 

11?-. 

113 

Ctufeet 
3,200 
3,800 
4,500 
5, 3(  0 
6,200 
7,200 
8.200 
9,420 
10.6H0 

114 

116 

116 

117 

118 

119 

120 

121 

'  122 

1 

OfL/eet. 
12,040 
13,500 
14, 860 
16.270 
17,730 
19. 2.50 
20,800 
22.440 
24, 140 

123 

124 

125 

126 

127 

128 

129 

130 

131^ 

1 

Ou./eet 
25,900 
27.720 
29.600 
31,620 
83,720 
35,900 
38,160 
40. 743 
43,068 

132 

133 

134 

135 

138 

137 

138 

1.^9 

'  140 

OtLfeet. 
45,438 
47,865 
50,351 
52,913 
65,558 
68,293 
61,125 
64,062 
67,110 

141 

142 

143 

144 

146 

146 

147 

148 

149 

Ou,feeL 
70,277 
73,570 
76,996 
80.550 
84,265 
88,000 
91,  .500 
95,000 
99,000 
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The  formalato  be  used  will  be  that  of  Wcisbiich,  taken  fix)iii  Vol.  LL, 
page  109,  of  hin  Mechanics  of  Engineeriog. 
It  reads  as  follows : 

(1)  Q  ^  mhy/Tg^  §[(/ti+fc)'  -fc*]+{/i-M  (*i  +  *)*  } 

In  which : 

m  is  a  constant,  given  by  Weisbach  as  0.8; 

h  is  the  length  of  the  overfall ; 

g  is  the  force  of  the  gravity =32.16 ; 

h  is  the  depth  of  headwater  on  the  dam  ; 

^1  is  the  fall  at  the  dam ;  and 

k  is  the  height  due  to  the  velocity  of  approach. 

Reverse  and  reduce  the  equation  and  we  have : 

(2)      (ft.+fc)»  _fc« +.(*-»,) (;i,+fc)*=  2^  =Tm^b 

Which  is  the  general  equation  that  will  be  used  in  the  calculations  that 
follow.  , 

If  we  neglect  the  velocity  of  approach  the  equation  takes  this  form : 

(3)  ^i*  +  §(*-*0*i*==4:27?3^ 

In  this  formula  ^— ^i  is  the  backwater  on  the  dam  from  the  dam 
next  below  or  from  the  open  river,  and  is  independent  of  the  dimensions 
or  the  local  conditions  of  the  dam  to  be  built.  This  formula  enables  us  to 
determine  what  will  be  the  fall  over  the  new  dam  corresponding  to  any 
stage  of  the  river  whose  discharge  is  Q.  It  is  evident,  however,  that 
we  are  only  concerned  with  high  stages  of  the  river,  at  which  times  the 
numerator  of  the  fraction  forming  the  second  member  is  much  greater 
than  the  denominator,  and  the  second  member  of  the  equation  is  a  pos- 
itive whole  number.  It  is  also  evident  that  as  we  increase  h  we  dimin- 
ish the  second  member,  and  hence  the  value  of  the  fall  over  a  dam  for  a 
given  discharge  in  high  stages  varies  inversely  with  the  length  of  the 
spill.  It  is  therefore  advisable  to  make  the  length  of  the  dam  as  great 
as  circumstances  will  permit. 

Let  us  now  determine  what  will  be  the  fall  over  Dam  No.  1  when  the 
Tuskaloosa  gauge  stands  at  123.00  corresponding  to  a  maximum  dis- 
charge of  25,900  cubic  feet.  As  the  crest  of  the  dam  has  been  placed 
at  reference  114.00  there  is  evidently  9  feet  of  backwater  on  the  datn. 
The  length  of  the  spill  has  been  taken  at  325  feet ;  this  is  more  thaa  is 
shown  on  the  drawings,  because  the  Board  have  recommended  that  tbe 
spill  at  Dam  No.  1  be  lengthened  by  placing  the  lock  further  in  the 
banks.  A  similar  change  has  been  recommended  at  Dam  No.  2,  and  a 
similar  discrepancy  will  appear  in  the  length  of  this  dam. 

In  discussing  Dam  No.  I,  we  have  the  following  constants  in  eqna- 
tions  (3): 

^_*i=9  0  =  25900  ft  =  325 

Substituting  these  we  get : 

25900 

(4)  A,3+13.5  h,\  =  4.2773^^325  =  ^^-^^^^ 
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Solving  this  cubic  eqaatioii  we  find  : 

/ii=  1.5355 

If  therefore  we  ignore  the  velocity  of  approach,  the  water  snrface 
above  Dam  No.  1  will  be  at  the  reference  124.55,  and  the  fall  over  the 
dam  will  be  abont  1^  feet. 

Let  us  see  how  these  results  woald  be  affected  by  taking  into  accoant 
the  velocity  of  approach. 

The  cross-section  of  the  river  above  the  dam  may  be  considered  as 
equal  to  the  space  occupied  by  the  dam  itself,  increased  by  that  occu- 
pied by  the  water  that  flows  over  it.- 

Calling  the  velocity  of  approach  F,  and  the  height  of  the  dam  di 
we  have : 

^^^  ^     b{h  +  d) 

bat 


K= 


^g        64.34 
Hence 

In  the  ease  in  question  the  dam  is  14  feet  high,  with  its  crest  at  the 
reference  114.00 ;  the  length  of  the  spill  is  325  feet;  the  discharge  is 
25,900  cubic  feet;  and  the  gauge-reading  is  123.00.  As  the  fall  has 
just  been  found  to  be  1.55  feet,  the  upper  pool  must  stand  at  the  refer- 
ence 124.55,  and  the  depth  of  water  on  the  dam  must  be  10.55  feet 

Substituting  the  value  of  the  constants  in  equation  (6)  we  have : 


ir= 


(25900)» 


64.34  X  (325)«  x  (10.55  +  Uf 

Whence : 

ir=  0.16377 
and: 

Kl  =r  0.06628 

Substituting  in  equation  (2)  the  values  of  h^  just  found,  and  those  of 
the  other  constants,  and  transferring  Art  to  the  second  member,  we  have : 

(7)     (^i'  +  0.1638)1  +  13.5  (^i'  +  0.1638)*  =  18.6315  +  0.0663  =  18.6978 

Comparing  this  with  ^4)  we  find  that  the  second  member  of  the  equa- 
tion has  not  been  sensibly  changed,  and  that  the  firstmember  is  exactly 
the  same,  except  that  hi'  0.1638  has  taken  the  place  of  Ai.  We  may 
therefore  assume  without  appreciable  error  that : 

V  -f  0.1638  =Ai 

Which  18  equivalent  to  saying  that  the  true  value  of  the  fall  may  be 
obtained  from  the  approximate  value,  as  determined  by  neglecting  the 
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velocity  of  approach,  by  subtracting  from  the  latter  the  value  of  k. 
Hence,'  in  the  case  in  hand,  the  true  value  of  the  fall  over  the  dam  is 
1.38a5  feet,  or  16^  inches. 

Repeating  the  calculations  for  various  stages,  we  obtain  the  following 
table : 


BAM  No.  1. 


[Lift  14  feet.] 


Gaage-reikd- 
ing  at  land- 
ing. 

Fall  over 

dam  with- 

oot  ▼elocity 

of  approach. 

Helffhtdaeto 
velocity  of 
approach. 

Fall  correct- 
ed forvetoo- 
ity  of  ap- 
proach. 

Level  of  up- 
per pooL 

Onard  re- 
quired. 

Total  heigbt 
oflock-widla. 

128.00 
124.00 
126.00 
126.00 
127.00 

L65 
1.47 
1.41 
1.38 
1.35 

0.16 
0.17 
0.18 
0.20 
0.21 

1.80 
L30 
1.28 
1.18 
L14 

124.30 
125.30 
126.28 
127.18 
12&14 

10.39 
11.30 
12.23 
13.18 
14.14 

24.89 
25.30 
26.23 
27.18 
28.14 

It  is  advisable  to  gpve  Dam  "So.  1  as  great  a  lift  as  possible,  on  account 
of  the  rapids  above  it^  but  in  riew  of  the  fact  that  we  still  have  a  fall 
of  over  a  foot,  with  lock- walls  over  27  feet  high,  and  the  further  fact 
that  any  increase  in  lift  would  increase  the  fall  over  the  dam,  the  height 
of  the  dam  has  been  fixed  at  14  feet. 

If  possible,  the  lock-walls  should  have  such  a  height  that  boats  can 
pas^  through  the  lock  whenever  they  cannot  run  over  the  dam,  but  it  is 
manifest  that  economical  considerations  limit  the  attainable  height.  In 
the  case  in  question  it  has  been  thought  best  to  limit  the  height  of  the 
lock-walls  to  27  feet. 

Let  us  now  take  up  Dam  No.  2,  and  assume  the  proposed  lift  of  8  feet 
'  As  the  lock  is  to  be  moved  into  the  bank,  we  will  have  a  length  of  spill 
of  410  feet.  Mr.  Hfurding's  gauge  records  show  that  when  the  lower 
gauge  reads  between  136.00  and  140.00,  the  surface  slope  of  the  natural 
river  is  1  foot  per  mile.  This  slope  will  be  used  in  obtaining  backwater 
on  Dam  No.  2,  and  such  results  as  require  particular  accuracy  will 
afterwards  be  re-examined,  in  order  to  ascertain  the  effect,  if  any,  of 
backwater  from  Dam  No.  1. 

Calculating  on  this  basis  we  have  the  following  table : 

DAM  Ko.  2. 
[LUt  8  feetj 


Oaage  read- 

AMomed 

inf(  at  land- 

level of 

ing. 

backwater. 

188.00 

184.00 

J34.00 

18&00 

135.00 

186.00 

IR&OO 

187.00 

137.00 

188.00 

138.00 

180.00 

130.00* 

140.00 

140.00 

141.00 

Fall  oT«r 
dam  without 

Height  doe 

to  Telocity 

ofapproacD. 

Fall  cor- 
rected for 

Level  of 

Ooard  re- 

▼elooity of 
approach. 

velocity  of 
approach. 

npper  pool. 

quired. 

L88 

0.20 

1.50 

185.60 

13.60 

L81 

0.80 

1.61 

186.51 

14.51 

1.76 

0.31 

LU 

137.44 

15l44 

LTl 

0.38 

L80 

188.89 

16.30 

1.67 

0.83 

1.34 

180.34 

17.34 

1.65 

a34 

1.81 

140.81 

18.81 

L63 

0.86 

1.27 

141.27 

10.27 

1.61 

0.87 

L24 

142.24 

20.24 

Height  of 
look-walli. 


26.50 
27.51 
28.44 
30.  S8 
80.34 
81.31 
3127 
33.24 


If  we  limit  the  height  of  lock-walls  to  27  feet  it  is  evident  that  the 
lock  will  cease  to  be  available  for  navigation  when  the  gauge  stands 
at  133.50,  at  which  time  the  fall  over  the  dam  will  be  about  1.55  feet 
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This  condition  of  alBfairs  is  evidently  less  £ftvorable  than  that  which 
prevails  at  Dam  No.  1,  when  that  lock  oeases  to  be  available.  The  only 
way  in  whJ43h  this  can  be  remedied  is  to  reduce  the  lift  of  Dam  No.  2. 
Let  ns  then  reduce  the  lift  and  compare  the  results  with  those  just 
obtained. 


DAM  No.  2. 


Lift. 

GaoKO 
reading. 

Aesamed 
level  of 
back 
water. 

185.00 
135.00 
135.00 

Fall  ove' 
dam  with- 
out ▼elocity 
ef  ap- 
proach. 

1.61 
1.71 

1.81 

Height 
due  to 
veloolty  of 
approach. 

Fall  cor- 
rected for 
▼elooity  of 
approach. 

Level  of 
upper  pool. 

Guard 
required. 

Height  of 
look-wall. 

7.00 
7.06 
&00 

134.00 
134.00 
134  00 

0.82 
0.31 
0.30 

1 

1.20 
1.40 
1.61' 

138.20 
136.40 
136.51 

15.20 
14.00 
14.51 

27.20 
27.40 
27.51 

The  height  of  the  lock- walls  is  obtained  by  subtracting  the  level  of 
the  bed  of  the  river^  109.00  from  the  level  of  the  upper  pool. 

Let  us  now  see  how  the  backwater  on  Dam  2  will  be  affected  by  Dam 
No.  1  when  the  gauge  reads  134.00. 

As  the  lock  at  Dam  No.  1  will  be  submerged  at  this  stage,  it  is  first 
necessary  to  see  how  formula  (1)  must  be  modified,  in  order  to  take 
into  aooonnt  the  discharge  over  the  lock. 
Let 

Q*  =:the  discharge  over  the  dam. 
0^^=  the  discharge  over  the  lock. 
h^'  =  depth  of  water  on  the  lock, 
ft''  =  length  of  overfall  on  lock. 
Recollecting  that  hi  and  k  are  the  same  in  both,  we  have : 


(13) 


Q'^mb  ^  {  f  [(;^,+fe)*-.  A:*]+(A-*i)(Ai+A;)*  } 


(14)  Q''^niV'j2g  {  l[(Ai+*) -**]  +(*''  -  Ai)(Ai  +  ^Z  } 

but 

(15)  «'+«''=« 
and 

g  being  the  guard  of  the  lock. 

Adding  equations  13  and  14  together  and  reducing,  we  have : 
(16) 

[(*i+3k)*-»?*]  (*  +  V)  +i[{b+V')  (h-h)-V'g']  {K+Jc)^  =  25rV2^ 

This  is  the  general  equation ;  omitting  the  height  due  to  velocity  of 
approach,  it  becomes 

(17)       (6  +  &")  h  '  +   [{^  +  ft")  {h  -  h)  -  b'^g'jh^  =  2^Y  ; 
in  which  all  the  quantities  are  known  except  Ai. 


3Q 
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In  applying  this  equation  to  the  case  of  Dam  1,  when  the  lower  gaage 
reads  134.00,  we  have  the  following  constants : 

&==325  ft''  =  70  h^hi=:20 

g  =  13  §  =  60351,  m  =  0.8  \/2^  =  8.02. 

Substituting  these  in  the  equation,  we  have 

^1  *  4-  26.5443  Aj*  =  29.8015  5 

whence 

hi  =  1.167 ; 

Finding  the  velocity  of  approach  we  get 

A;  =  0.204; 
.  • 

whence  the  true  value  of  the  fall  over  the  dam  is  0.963. 

The  upper  pool  therefore  stands  at  the  level  of  134.96  when  the  lower 
pool  stands  at  134.00. 

Inhere  is  therefore  at  this  stage  a  fall  of  nearly  1  foot  at  Dam  No.  1, 
and  it  is  next  necessary  to  see  bow  much  backwater  is  produced  on 
Dam  No.  2. 

The  formula  which  we  will  use  for  backwater  is  that  of  Poirde,  which 
is  given  by  Debauve  in  bis  Manuel  de  VlngenieuVy  Vol.  19,  page  159, 
and  can  also  be  found  in  De  Lagren^'s  NavixfatUm  Interieure. 

(18)  i)  =  fl'+^-w?+^' 

in  which 

/>  is  the  depth  at  a  point  above  a  dam  whose  distance  is  x. 
H  is  the  increased  height  caused  by  the  dam  at  its  site. 
h  is  the  natural  height  of  water  before  the  dam  was  built. 
{  is  the  sine  of  the  slope. 

It  is  evident  from  the  above  that  jET+^^the  distance  from  the  bed  of 
the  river  to  the  surface  of  the  pool  measured  at  the  site  of  the  dam. 

In  this  formula  H,  %  and  x  are  known,  but  h  must  be  determined  by 
calculation. 

We  will  use  the  Ghezy  formula  with  100  as  coefficient. 

(19)  r=ioo  VH, 

in  which 

r  =  mean  hydraulic  radius ;  %  =  slope  of  the  river ; 

but  we  have 

hh 

whepc^  

7=100   /J?*_.; 
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we  also  Lave 
whence 


2 


(20)  100    /JAL-^, 

which  may  be  reduced  to 

^  ^  10000  m       10000  bH-^' 

In  the  case  iu  band  we  have 

Q  =  50351  6  =  395  i  =  ^^^ 

Sabsfcitutiug  these  in  equatiou(21)  we  obtain 

A'-  2.311858  h  -  456.592  =  O ; 
whence 

A  =  7.8, 

Betarning  to  equation  (18)  we  have 

ff  +  A  =  136.51  — 100.00  =  36.51; 

whence 

H  =  28.71, 

and  the  equation  becomes 

/2526\ 

i>- 36.01-.^^.-+  ^^^^    , 

whence 

D^  28.22. 

A8  the  reference  of  the  base  of  Dam  N^o.  2  is  109.00,  the  present  cal- 
calation  shows  that  the  backwater  stands  at  the  reference  of  137.22,  or 
2.22  feet  higher  than  was  assumed  in  the  calculations  for  Dam  No.  2. 

Eevising  these  calculations  on  this  basis,  we  obtain,  for  a  lift  of  8 
feet^  a  fall  over  the  dam  (after  correeting  for.  velocity  of  approach)  ot 
1.10  feet.  This  is  somewhat  less  than  the  fall  over  Dam  No.  1  when 
the  lock-walls  are  at  the  point  of  submergence,  and  therefore  the  pro- 
posed lift  of  8  feet  will  be  accepted  for  Dam  No.  2.  The  level  of  the 
upper  pool  at  the  stage  of  134.00  in  the  river  becomes  138.32,  and  as 
the  bottom  is  at  reference  109.00,  the  height  of  the  lock- walls  will  be 
placed  at  29  feet. 

Taking  up  Dam  No.  3,  and  temporarily  assuming  that  there  is  no 
backwater  from  Dam  No.  2,  we  find  that  at  the  stage  of  149.00  on  the 
gauge  Dam  No.  3  will  have  a  fall  of  1.23  feet,  and  as  the  backwater 
stands  at  150.8,  the  upper  pool  level  will  be  152.03.  The  site  being  at 
reference  118.5,  the  lock- walls  would  have  to  be  33^  feet  high.  As  this 
height  is  an  excessive  one,  the  walls  will  be  limited  to  30  feet.  With 
this  height  of  walls  the  lock  will  be  submerged  at  the  stage  of  about 
145.3  on  the  gauge  at  the  landing,  and  the  fall  over  the  dam  will  be 
1-42  feet. 

If  we  calculate  the  fall  over  Dam  No.  2  at  this  stage,  we  will  find 
that  the  dam  is  drowned  out,  and  that  therefore  the  backwater  on  Dam 
No.  3  was  correctly  obtained  from  the  natural  slope  of  the  river,  the  fall 
between  No.  3  and  the  gi^uge  at  the  landing  being  1.8  feet. 
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As  the  table  of  discharges  does  not  go  beyond  the  stage  of  149  feet 
on  the  gauge,  the  fall  at  Ko.  4  has  been  calculated  for  this  stage  and 
found  to  be  2.73  feet.  As  this  is  more  than  the  fall  over  Ko.  3  at  the 
same  stage,  it  is  evident  that  No.  4  will  be  drowned  out  after  No.  3,  as 
is  desired. 

In  the  absence  of  calculated  discharges  at  higher  gauge  readings 
than  149,  it  is  not  practicable  to  go  further  into  the  investigation  of  the 
falls  at  submergence  and  heights  of  lock- walls  at  Dams  4  and  5.  As  a 
long  time  will  probably  elapse  before  the  construction  of  these  damB  is 
begun,  the  Board  would  recommend  that  the  lifts  of  dams  and  heights 
of  lock-walls  which  Mr.  Harding  has  recommended  at  these  sites  be 
provisionally  adopted,,  subject  to  modification  in  case  furtlier  informa- 
tion should  prove  it  to  be  advisable. 

The  following  table  shows  the  various  measurements  of  the  dams  as 
recommended  for  adoption : 


Dam. 

Leoffthof 
spiU. 

Heieht  of 
dam. 

Lift  of 
dam. 

Hoight  of 
lock-walls. 

Guard. 

Fall  at 

epoch  of 

Bttbrner^^ence. 

1 

825 
ilO 
620 
710 
892 

14 

18 

18.6 

17 

13 

14 
8 

10 
9 

11 

27 
29 
30 
29 
24 

18 

16 

16.5 

12 

11 

1.19 

2 

1.12 

8 

Lti 

4 

5 

...<. .....•..• 

As  all  of  the  above  have  been  calculated  for  the  maximum  discharge, 
which  usually  lasts  but  a  short  time,  the  conditions  will  become  more 
favorable  as  the  river  comes  to  a  stand  or  begins  to  fall.  It  will  be  ob 
served  that  no  change  has  been  made  in  the  lifts  of  the  dams,  as  given 
in  the  project  submitted  to  the  Board,  and  but  slight  changes  in  the 
heights  of  the  lock- walls. 

The  estimates  accompanying  Major  Damrell's  report  are  manifestly 
too  low,  and,  in  view  of  the  changes  advised  by  the  Board,  it  is  recom- 
mended that  new  estimates  be  made.  The  Board  recognize  the  im- 
portance of  having  the  proposed  work  commenced  during  the  coming 
season,  in  order  that  the  benefit  to  be  received  from  it  may  be  realized 
with  as  little  delay  as  possible.  For  this  reason  it  is  suggested  that 
work  be  begun  without  waiting  for  a  revision  of  the  estimates. 

As  much  of  the  preceding  discussion  is  of  the  nature  of  original  in- 
vestigation in  the  application  of  the  formulae  used  to  ascertain  the 
proper  heights  of  the  dams  in  improving  a  river  by  dlack water  naviga- 
tion, the  Board,  in  order  to  give  additional  weight  to  the  results  obtained 
and  to  render  the  research  more  exhaustive,  have  applied  the  formulae 
to  the  Kentucky  Kiver,  substituting  in  them  the  data  before  mentioned. 

The,  Kentucky  has  been  improved  with  live  locks  and  dams,  giving 
slackwater  navigation  for  a  distance  of  100  miles.  The  lengths  of  the 
dams  vary  from  428  feet  to  550  feet,  and  their  lifts  from  16.77  feet  to 
12.84  feet.  The  five  dams  have  a  total  lift  of  72.44  feet.  The  pools  are 
from  11  miles  to  27  miles  in  length.  The  tops  of  lock-walls  are  from 
29.10  feet  to  32.41  feet  above  the  lower  miter-sills,  and  their  guards  above 
the  dams  are  from  9  feet  to  10.25  feet. 

This  river,  like  the  Black  Warrior,  is  subjected  to  sudden  freshets, 
which  rise  from  20  feet  to  30  feet  above  the  tops  of  the  lock- walls.  The 
principal  diflferences  between  tlie  portion  of  tbe  Black  Warrior  under 
discussion,  and  the  improved  portion  of  the  Kentucky  are  the  exceed- 
ingly steep  bottom  slopes  in  the  former,  and  its  freedom  from  tribata- 
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ries  having  any  influeuce  on  its  rej^imeu.    The  Kentucky  in  its  shortest 
pool  has  a  bottom  slope  of  but  1.226  fe«t  per  mile,  in  comparison  witli 
18  feet  to  the  mile  in  the  shortest  pool  of  the  Black  Warrior  River,  and 
the  flow  of  water  through  all  the  pools  is  materially  affected  by  numerous 
tributaries,  which  bring  in  lar^e  quantities  of  water  after  heavy  local 
rains.    It  might  also  be  noted  that  the  flow  from  the  Kentucky  is  con- 
siderably retarded  by  backwater  from  the  Ohio,  which,  in  the  highest 
floods,  may  cause  an  increased  height  of  water  in  four  of  the  pools.    In 
the  cases  selected  for  comparison  with  the  Black  Warrior,  which  are  the 
two  freshets  of  February  aud  March,  and  of  March  aud  April,  1886,  the 
effect  of  the  backwater  from  the  Ohio  is  believed  to  have  been  a  mini- 
mum, except  during  the  letter  part  of  the  second  rise. 

The  data  which  are  compiled  in  the  accompanying  tables  are  the  daily 
simttltaneons  readings  of  gauges  placed  at  the  head  and  foot  at  each  of 
the  locks.  From  these  the  fall  in  the  pools  and  that  over  the  dams 
have  been  obtained  for  all  the  days  during  which  the  freshet  lasted.  To 
find  the  quantity,  Q^  discharged  over  the  several  dams  at  the  various 
stages  of  water,  we  use  formula  (1)  which  is : 

(1)  «=»ift^r27'{  tj[  {h^-ic)^ —ici^  +(/t_^,)(/*,+fe)*j 

Neglecting  the  velocity  of  approach  the  formula  becomes : 


Q=mb^  2  g  [S  Ai^+(/t  —  /*i)  /^i*] 


In  this  all  the  quantities  are  known  except  Q,  and,  by  making  the 
prox>er  substitutions,  its  value  can  be  obtained  at  each  of  the  dams  for 
all  of  the  days  in  the  tables. 

To  find  the  quantity  discharged  over  Dam  No.  2  on  March  29,  at  the 
time  of  the  observation,  we  first  find  the  ax>proximate  value  of  Q  from 
th  e  formula,  neglecting  the  velocity  of  approach.  For  this  dam,  6=432, 
and  for  the  day  selected,  A=5.9,  and  Ai=:5.5;  m  and  g  have  the  values 
of  0.8  and  32.16  as  before. 

Making  these  substitutions  the  formula  becomes : 

Q=0.8x432x8.02r3(5.5)'+(5.9-5.5)  (6.5)*1 

Whence : 

^=26434 

This  gives  the  quantity  of  water  passing  over  the  dam,  or  flowing 
tbrongh  the  river,  if  we  ignore  the  velocity  of  approach. 

Let  us  now  ascertain  to  what  extent  the  velocity  of  ai)proach  will  af- 
fect the  quantity  discharged. 

Find  the  value  of  h  as  before  from  equation  (G),  which  is  : 

(6)    ^=Gj74;;^i^x(H^)* 
For  Bam  No.  2  in  this  equation — 

i?=26434 

ft=432+ 54=486. 

A=5.9. 

d=14,4+5.7,  the  height  of  the  dam  ?^boye  the  bottom  jof  the  river, 

§87?  E^G-  87-:-t83 
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Making  these  substitutioDS : 

(2G434)* 


K= 


=0.0679 


Whence: 


04.4  X  (480)  -  X  (20)* 
Besaming  formula  (1)  and  substituting  for  A;  this  value,  we  have: 

<?=0.8x  432x8.02  {  §  [  (r>.5+0.0G79)-(0.0679)n 

+(5.9-5.5)  (5.5+0.0679)*! 

<2=26886. 

The  quantity  obtained  for  the  discharge  over  the  dam  on  this  day 
has  therefore  been  increased  If  per  cent,  by  considering  the  velocity 
Of  approach. 

As  it  was  impossible  in  the  time  allowed  for  the  preparation  of  this 
report  to  find  the  quantities  discharged  over  all  the  dams  in  all  the 
stages  of  water  presented  in  the  tables,  and  to  continue  the  discussion 
as  desired,  only  such  of  the  data  have  been  used  as  were  believed  to 
be  sufQcieut  to  show  to  what  degree  the  calculations  made  for  the  Black 
Warrior  River  dams  are  reliable. 

Upon  the  Kentucky  Eiver  the  pool  of  Dam  No.  2  contains  the  steep- 
est bottom  slope.  This  dam  has,  therefore,  been  selected  for  discussion, 
as  its  effect  in  producing  backwater  and  assisting  in  drowning  Dam 
No.  3  during  rises  more  nearly  resembles  the  backing  up  of  the  water 
likely  to  be  caused  by  Dam  No.  1  of  the  Black  Warrior  upon  Dam  No. 
2,  than  that  of  the  other  dams  whose  pools  have  less  bottom  slope. 

The  quantities  of  water  passing  over  this  dam  have  been  calculated 
in  the  manner  indicated  for  each  day  of  the  freshet,  extending  from 
March  20  to  April  26.  When  the  water  was  over  the  top  of  the  lock- 
walls,  the  quantities  were  obtained  by  finding  the  values  of  (^  and  Q", 
and  taking  tlie  sum  for  Q,  as  was  done  in  calculating  the  discharge  of 
the  Black  Warrior  under  this  condition.  These  have  been  tabulated 
as  follows: 


Kentucky  JRiver, 

Date. 

P 

ii4 

SIS'? 

5| 
111 

bserred  depth  of 
water  below  Dam 
Na  3. 

baerred    depth 
of  backwater  on 
Dam  No.  3. 

Romorka. 

• 

Q 

Q 

^ 

O 

O 

1886. 

Har.  20 

3,8115 

2.76 

10.4 

8.3 

0.0 

Without  Telocity  of  approach. 

21 

5,021 

3.86 

12.2 

8.6 

0.0 

Do. 

22 

5.621 

3.86 

12.2 

ao 

0.0 

Do. 

23 

26,481 

10.85 

15.0 

15.1 

0.0 

Do. 

24 

30,452 

11.78 

16.0 

lai 

0.0 

Do. 

26 

28.022 

n.io 

15.0 

15.2 

0.0 

Do. 

28 

17. 0.54 

7.08 

1.3.7 

12.2 

0.0 

Do. 

27 

11,584 

6.20 

12.0 

10.4 

0.0 

Do. 

28 

13, 183 

a  74 

12.9 

11.4 

0.0 

Do. 

29 

20,880 

10.80 

15.5 

15.7 

0.3 

With  velocity  of  approach. 
Without  velocity  oi^approach. 

2» 

26,434 

10.63 

l.'5.4 

15.7 

.      0.0 

30 

80. 025 

14.48 

20.8 

23.0 

3.7 

With  velocity  of  approach. 
Without  velocity  or  approach. 

30 

88,151 

14.10 

L'0.7 

23.  0 

3.7 

81 

Ct,  480 

19.  K8 

•J5.  :\ 

28. « 

0.2 

Do. 

Apr.    1 

00,08:t 

18.44 

27. 7 

31.  r* 

12.2 

Do. 

2 

20,  788 

0.13 

2a  0 

32. 3 

13. 0 

Do. 

8 

3<^,801 

13.75 

30.8 

33.8 

14.  r» 

Do. 

4 

«,370 

22.23 

&4.:t 

37. 5 

ia2 

Do. 

6 

06.830 

24.84 

38.7 

41.0 

22.3 

Do. 

Ji 

101.  WO 

JJ,".  09 

40.1 

42.4 

23.1 

Po. 
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Keniucky  ffirer— Continued. 


1886. 

Apr.  7 
8 
0 
10 
11 
12 
J3 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


100,243 

72.704 

67.921 

66,466 

54.389 

42.600 

42.600 

43.022 

4.9U8 

3,160 

13,385 

11,584 

9,124 

7,744 

6.868 

5,621 

4,839 

4.001 

4,001 

4,091 


25.81 

20.71 

19. 02 

19.42 

1&90 

14.58 

14  58 

14.75 

3.53 

2.03 

6.41 

6.20 

&33 

4.87 

4.41 

3.86 

3.  .00 

3.18 

3.18 

3.18 


o 

30.7 
39.9 

39.3 

37.4 

30.9 

27.7 

27.7 

23.7 

19.2 

15.4 

13.3 

12.6 

12.0 

11.7 

11.4 

11.1 

.  10.0 

10.7 

10.7 

10.7 

o 


et94 


O 


r 


llematka. 


-.-- 

42.0 

22.8 

42.5 

23.3 

41.7 

22.4 

89.3 

20.0 

33.9 

14.6 

28.0 

•    8.7 

27.3 

8.0 

22.7 

3.4 

18.6 

0.0 

14.7 

0.0 

11.9 

0.0 

10.7 

0.0 

10.3 

0.0 

9.8 

0.0 

9.4 

0.0 

9.0 

0.0 

8.8 

0.0 

8.6 

0.0 

8.5 

0.0 

8.3 

0.0 

Without  velocity  of  approach. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
With  velocity  of  approach. 

Do. 
Without  velocity  of  approach. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


The  effect  of  velocity  of  approach  has  been  ignored  Id  obtaining  the  dis- 
chsffges,  except  apon  March  29  and  30,  when  it  was  introduced  for  compar- 
ison, and  upon  April  15  and  16,  when  there  was  no  fall  over  the  dam,  and 
it  was  completely  drowoed.  It  might  be  observed  in  this  connection  that 
the  velocity  of  approach  has  a  proportionately  greater  effect  upon  the 
quantities  discharged,  other  things  being  equal,  as  the  fall  over  the  dam 
diminishes  and  as  the  height  of  the  water  upon  the  crest  of  the  dam  in- 
creases. 

The  discharge  over  all  the  dams  in  the  Kentucky  upon  March  20  and 
30  have  been  calculated  for  comparison,  and  also  to  show  the  progress 
of  the  freshet  wave.    They  are  contained  in  the  following  table : 

Kentuoky  Biver. 


• 

Date. 

Dam. 

a6 

ee 

« 

Depth  corre- 
sponding to 
ainobarjfe 
before  con- 
struction of 
dam. 

Calcnlated 

depth  of 

wat«r  below 

dams. 

Observed 

depth 
of  "irater  be- 
low dams. 

Height  of 

dams  above 

bottom. 

• 

Observed 

depth  of 

bacKwator 

on  dams. 

March  29 

Do 

Do 

Do 

Do 

March  30 

1.... 

2-... 

3  .. 

4.... 

5.... 

1... 

2.... 

3  ... 

4.... 

5.... 

32,012 

26,885 

81, 181 

86,045^ 

33, 241 

40.580 

39,625 

53,765 

40.030 

37,511 

l.^  15 
10.80 
14.56 
16.22 
17.58 
17.53 
14.48 
20.78 
19.53 
19.01 

ii'io' 

15.44 
16.65 
18.00 

27.70 
20.50 
15.70 
1&30 
20.62 
32.50 
80.80 
23.00 
28.00 
28.42 

22.57 
20.10 
19.35 
20.14 
20.68 
22.57 
20.10 
19.35 
20.14 
20.68 

5.13 
a  40 
0.0 
0.0 
0.0 
0  03 

Do 

Do 

Do 

Do 

21.36 
20.79 
20.01 
21.14 

10.20 
3.65 
7.86 
7.74 

In  the  above  table  velocity  of  approach  was  considered  in  obtaining 
the  quantities. 

Having  obtained  the  quantities  *  discharged  over  Dam  No.  2,  let  us 
now  ascertain  the  depths  of  the  water  immediately  below  Dam  No.  3, 
in  the  same  manner  as  the  heights  of  the  backwater  were  obtained  for 
the  dams  upon  the  Black  Warrior.  The  following  is  equation  (18). 
which  was  used  for  this  purpose: 

(18)  J>=ff+/i-t;r+^'g 
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In  this : 

2)  is  the  depth  of  water  just  below  Dam  No.  3 ; 

H+hi^  the  observed  height  of  water  above  the  bottom  at  Dam 

No.  2; 
h  is  the  natural  height  of  water  before  dam  was  built ; 
i  is  tfie  sine  of  the  slope ; 
X  is  the  length  of  pool  2 ; 
ix  is  the  total  fall  of  the  bottom  in  pool  2=13.6  feet. 

All  the  qnantities  in  this  equation  are  known,  except  hy  which  must 
be  calculated. 

Using  equation  (21),  which  is : 

(21)  /t'^— ^^ ^! =a 

and  making  ^=26434,  the  quantity  discharged  upon  the  29th, 
ignoring  the  velocity  of  approach. 

1.226 


We  have : 
Whence: 


6=486  i=^.... 

5280 

/i=»-5.2475  ^-1275.15=0 

^=10.63 
But  H+h  for  the  29th  March=2G. 


Therefore : 

jff=  15.37. 

Substituting  the  values  of  Sh  and  ix  in  equation  (18)  we  have: 

D  =  26.0  - 13.6  +  ^^X 

Whence 

D  =  15.4 

The  values  of  A  and  D  have  been  calculated  in  this  manner  for  all  the 
days  upon  which  the  quantities  discharged  by  the  river  have  been  obtain- 
ed, and  have  been  inserted  in  the  table.  The  observed  depths  of  water 
immediately  below  Dam  No.  3  have  also  been  placed  in  the  same  tables. 

Comparing  the  last  two  columns  of  the  preceding  tables  we  see  that 
the  calculate  depths  are  greater  than  the  observed  depths  while  tbe 
river  is  at  its  lower  stages.  As  the  river  rises  and  the  spill  over  Dam 
No.  3  increases,  the  observed  depths  increase  more  rapidly  than  those 
calculated,  until,  when  the  highest  stage  is  reached,  the  observed 
depths  are  from  2  feet  to  3  feet  greater  than  those  calculated.  When 
the  river  tails  these  values  again  approach  each  other,  become  equal,  and 
finally,  at  the  lower  stages  the  calculated  heights  are  again  the  larger. 
It  should  be  observed  that  the  equality  of  values  in  these  two  quantities 
takes  place  at  a  mach  lower  stage  of  water  on  a  rising  river  than  on 
a  falHng  one.  At  Dam  Fo.  3  when  D  is  greater  than  the  height  of 
the  crest  of  the  dam  above  the  bottom  of  the  river,  which  is  equal  to 
12.84  +  6.51,  or  19.35  feet.  Dam  No.  2  produces  backwater  upon  Dam  No. 
3.  In  the  example  before  us  it  will  be  noted  that  on  the  rising  river  tbe 
calculated  and  observed  depths  below  Dam  No.  3  become  equal  about 
the  time  backwater  began  to  appear  upon  Dam  3.  On  a  falling  river 
these  quantities  become  equal  while  backwater  still  remained  on  Dam-  ^• 

Thus  far  all  the  calculatious  made  have  been  based  upon  data  taken 
from  the  rise  of  March  20  to  April  26,  188G,  and  during  this  rise 
t;here  were  abput  \en  days  when  steamers  CQuld  pass  over  Dam  No.  3. 


\ 
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lait 


low  tarn  to  the  rise  of  February  0  to  March  7,  duriug  whtch 

[diongh  the  water  rose  more  than  2  teet  above  the  top  of  the 

lock  No.  3,  yet  the  fall  over  the  dam  was  too  great  to  permit 

pass  over  it.    We  will  first  consider  the  conditions  existing 

kry  14,  when  the  depth  on  the  lock-walls  was  the  greatest 

daring  the  rise,  and  the  fall  over  Dam  No.  3  was  the  least. 

iug  the  proper  valnes  for  the  qnautities  in  equation  (1)  for 

2  for  this  day,  and  reducing,  we  have: 

Q  =  38247 

lantity  of  water  passing  over  No.  2. 

le  velocity  of  approach  is  considered  this  becomes : 

Q  =  40369 

ling  the  value  of  h  by  means  of  equation  (21),  and,  finally,  the 
jDby  equation  (18),  we  have : 

D  =  24.6 

J6ame  day  the  observed  value  is : 

D  =  28.5 

blue  of  D  has  also  been  obtained  from  equations  (21)  and  (18) 
M\i  of  April,  when  the  water  was  only  7.4  feet  upon  the  crest 
^No.  2,  and  the  walls  of  2  and  3  were  not  submerged.    By  mak- 
^roper  substitution  for  this  day,  we  obtain : 


observed  value  is: 


D  =  16.95 
D  =  18.0 


scussion  shows  that  in  the  two  freshets  under  consideration 
red  depths  of  the  backwater  upon  Dam  No.  3,  resulting  from 
2,  were  greater  than  those  obtained  from  applying  the  for- 
for  calculating  the  amount  of  backwater  upon  the  Black 
dams.    The  Board  therefore  feel  warranted  in  stating  that  on 
[ver  the  proposed  dams  on  the  Black  Warrior  will  generally 
led  out  at  an  earlier  period  than  is  indicated  by  calculation. 
r,  the  falls  over  these  dams  have  been  determined  for  a  rising 
for  maximum  discharges,  and  they  will  decrease  as  the  river 
a  stand  and  begins  to  fall.    Under  an^'  circumstances,  there- 
are  good  reasons  for  believing  that  in  this  part  of  the  Black 
Eiver  it  will  seldom  happen  that  the  locks  are  submerged 
dams  can  not  be  run  by  boats, 
ided  hereto  are  two  tables  containing  the  data  obtained  by  ob- 
is from  the  Kentucky  Eiver  during  the  two  freshets  referred 
have  been  platted,  and  two  sheets  of  the  resulting  hydro- 
»mpany  this  n^ort. 
bftiUy  submitted,  ^^j,  p.  Oeaighill, 

Colonel^  Corps  of  Engineers. 
Wm.  E.  Mebbill, 
^  Lieut.  Col.  of  Engineers. 

W.  E.  King, 

Major  of  Engineer's. 
A.  N.  Dambell, 

Major  of  Engineers. 
Jas.  C.  Post, 

Major  of  Engineers. 
OF  Engineebs,  it.  S.  a.  • 
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Meighls  of  water  of  Kentucky  Biver  at  the  several  datna  during  the  rises  €xteHiiM§ 


DamKo.5.— 550'lODS;  lifLUMO; 
guard  of  lock,  1UM4;  len0.h 
of  pool  5,  14.6  niileA;  slopu  of 
bottom,  O'.OS  per  mile ;  normal 
depth  of  water  on  lower  miter- 
sill,  6'.4. 


Date. 


Teh. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Fob. 
Feb. 
Feb. 
Fob. 
Fob. 
Feb. 
Feb. 
Fob. 
Feb. 
Feb. 
Fob. 
Feb. 
Ft»b. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 

Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr, 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 


1886. 

V  «       w  •  a  4 

10 

11 

12 


13 
14 
15 
Ifi 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2Q 
30 
31.... 

1 

2 

3 

4 

o. ■  ••• 

6 

7 

8 

0 

10.... 

11.... 

12.... 

13.... 

14.... 

15.... 

16.... 

17.... 

18.... 

19..., 

20.... 

21.... 

22... 

23!!! 

24.... 

25.... 

26.... 


o  o 

Sft 


■   »   w   •  < 


1.43 
1.63 
3.03 
6.23 
11.83 
11.53 
11.43 
7.03 
5.23 
4.03 
3.43 
2.88 
2.33 
2.03 
1.63 
1.63 
1.43 
1.53 
2. 23 
2.33 
2.33 
1.93 
1.G3 
1.43 
1.23 
L13 
0.93 
0.83 
0.03 
1.93 
6. 63 

4.13 

2.F3 

2.13 

3.03 

5.03 

0.03 

11.83 

13.04 

14.94 

1&24 

21.14 

24.13 

28.13 

22.03 

22.03 

20.63 

17.13 

10.03 

5.53 

4.33 

8.03 

3.13 

2.63 

2.33 

1.93 

1.63 

1.43 

1.43 

1.03 

1.03 

0.93 

0.83 

0.73 


bi-"  a 


«M? 


}f 


of 

Ml  2  > 

m 


.a 


a 

O 

I 


2.8012. 
8. 80,12. 
6.  50 10. 


4. 
1. 
1. 
L 
1. 
5. 
& 
8. 
9. 


15.60 
21.80 
24.40 
24. 20 
20. 30 
14.10 
10.10 

8.60 

7.10 

5.7010. 

4.6011. 

8.90,11. 

3.90;il. 

8.60111. 

3. 8011. 

5.10  11. 

5.4011. 

5.40  11. 

4. 70  11. 

4.0011. 

3.40  12 

3.40  11. 

2.50,12 

2. 20  12. 

1. 80  13. 

2. 10  12. 

3.00,13. 
14.  GO  5. 
15.80  4. 
10.00    7. 

Q.  70  10. 

5.00  11. 

0.80,10. 
5. 


70 
49 
60 
79 
19 
29 
30 
79 
29 
09 
99 
89 
79 
59 
89 
79 
09 
89' 
29| 
09! 


Dam  Ko.4.— 52S'lonK;  lift,  14'.27; 
f^aard  of  lock,  lO' ;  length  of 
pool  4,  17.2  miles;  slope  of 
bottom,  0'.70  per  mile  i  normal 
depth  of  water  on  lower  miter- 
Bill,  5'.87. 


o  o 

m 


1.96 

2.46 

3.46 

6.96 

12.46 

12.36 

11.66 

10.26 

0.46 

5.76 

4.46 

3.56 

3.26 

2.86 

2.46 

1.96 

2.56 

2.86 

2.06 

2.96 


( 9^  2. 86 


30 
79 
19 
09< 
70 
K9 
19 
99 
00 
19 
10 


14.10 
21.90 
24.80 
27.80 
29.10 
30.  40 
3.».  3(» 
87.60 
36.10 
35.70 
35.70 
83.10 
28.00  2. 
19.90:  4. 
15. 50!  4. 
11.80;  6. 

9.00  a 

7.  80;  9. 

6.60110. 

6.70' 10. 

4.  HO  II. 

4.0^11. 

3. 40  12. 

8.40:12. 

2. 60' 12. 

2.  .30' 12. 

2, 00 13. 

1.9013. 

1.60  13. 


2.86 
2.46 
1.9J 
1.90 
1.86 
1.16 
1.4G 
L6G 
1.96 
ii.76 
6.06 
:j9  ,\26 
20|  3.56 
2.9C 
5.40 
6.30 


19 
30 
69 


20  10. 06 


10 
00 
00 


12.06 
l.<x26 
15.  :i6 
Oai7.66 
00  22.56 
69{26. 66 
19122. 16 
39123. 96 
39'24. 66 
60,22. 46 
6917.96 
29111.96 
19  8.46 
69  5.46 
19  4.46 
49!  4.46 
19!  3.36 
79  2.96 
2.66 
2.46 
2.26 
1.96 
1.96 
1.96 
1.86 
1.40 
1.36 


29 
79 
19 
10 
59 
80 
09 
09 
20 


fal 

o  ^% 

4*  ©I? 


8.63 

4.43 

6.13 

14.13 

26.73 

26.53 

25.13 

24.53 

20.13 

12.43 

10.83 

0.63 

6.73 

5.63 

4.63 

4.13 

6.03 

4.63 

6.13 

6.13 

6.03 

5.03 

4.93 

4.13 

3.93 

3. 13 

3.03 

2.83 

2.«3 

3.53 

14.13 

16.03 

12.03 

8.33 

0.13 

8.13 

12.48 

22. 13 

26.13 

28.03 

29.13 

31.63 

36.73 

40.  9  i 

36.13 

84.13 

35. 3."> 

31.33 

27.43 

2\  93 

15.33 

11.13 

1«.  m 

9  63 

8.13 

7.33 

6.6.1 

5.33 

4.03 

4.13 

3.43 

3.13 

2.8:3 

2.03 

2.33 


o 


12.60 

12.30 

11.66 

7.10 

0.00 

O.OU 

0.80 

O.OC 

3.60 

7.60 

8.40 

8.20 

10.80 

11.50 

12.10 

(2.10 

10.  W 

12.00 

11.10 

11.10 

11.20 

11.20 

11.80 

L2. 10 

12.30 

12.601 

12.40 

13.40 

13.30 

12.  70 

5.90 

4.60 

0.0') 

0.50 

11.10 

11.00 

8.20 


1 

Pi 

a 

I 


0. 

0. 
3. 

8. 
12. 
12. 
12. 
10. 

4. 

4. 

4. 

8. 

2. 

1. 

1. 

1. 

1. 

1. 

2. 

2. 

2. 

1. 

1. 

1. 

1. 

1. 

1. 

0. 

0. 

1. 

8. 

H. 

6. 

3. 

2. 

1. 

7. 


9 

u 


10.44 
3.14 
4.64 
^5.74 
12.84 
12.14 
13.34 
10.04 
8.24 
11.04 
12.54 
11.74 
13.24 
13.21 
1&64 
14.04 
11. 8t 
13.44 
13. 24 
13.54 
13.74 
13.04 
13.34 
18.54 
13.74 
IS.  64 
13. 44 
13.74 
13.74 
13.74 
14.74 
13. 44:0. 
12.  54!0. 

0. 

0. 

0. 


64 

81 

04 

64 

84 

04 

54 

04 

64 

34 

14 

64 

44 

74 

44 

04 

04 

44 

14 

44 

64 

84 

54 

41 

44 

04 

04 

34 

44 

04 

84 

84 

04 

1412.04 

04  13.14 

34  12.04 


pa 

4,  .J- 

5" 


2.20U. 
1.1011. 


0.00 
0.70 
0.20 
0.10 
0.00 
3.30 
4  10 
3.00 
5.40 


12. 
13. 
12. 
12. 
10. 
10. 
11. 
11. 
10. 


4.8O1IO. 


0.30 

7.40 

a  60 

8.10 

0.10 

0.50; 

0.00 

10.80 

11.40 

11.00 

12. 10: 

12.  8U 
13.10 
13.30 

13.  !(► 
13. 30 


7. 

7. 

0. 

5. 

3. 

3. 

2. 

2. 

1. 

1. 

1. 

0. 

0 

0. 

0. 

0. 


74 
84 
84 
54 
54 
81 
74 
04 

74 
04 
64 
64 
04 
04 
34 
14 
34 
24 
74 

14 


15.01 
14.04 
12.04 
13.44 
14.24 
13.0} 
12.84 
10.04 
14.24 
15.84 
14.64 
16.04 
15.44 
a  24 
14.44 
14.04 
13.24 
12  44 
12.74 
12.  C4 
12.44 

.H  12.010. 

14^12. 74;o. 

44  13.54  0. 

U4  13.4l|0. 

34,13.44;0. 

14  13.44  0. 

44I3.&;!0. 

24:13. 


040 
040 
176 
5<.>2 
717 
700 
728 
583 
270 
251 
240 
205 
141 
101 
088 
112 
061 
083 
X4 
141 
148 
J  07 
080 
088 
08:i 
060 
060 
010 
026 
001 
514 
614 
322 
182 
K2 
077 
450 
0881 


54^0. 


728 
787 
746 
740 
036 
636 
682 
630 
618 

^ 

400 
369 
800 
194 
188 
160 
124 
080 
006 
083 
004 
002 
008 
02(i 
014 


Dam  No.  3.-464'  lonj?;  lift,  12'.M; 
^uard  of  lock,  0'.2;  length  of 
pool  3,  23.1  miles;  slope  of 
bottom,  0^584  per  mile;  noniil 
depth  of  water  of  lower  miter 
sill,  6^.61. 


a 

o 

I' 


1.90 
2.40 
8.80 
6.20 
11.60 
11.00 
U.60 
0.50 
6.40 
6.60 
6.00 
4.50 
3.70 
3.30 
2.«0 
2.60 
2.70 
2.80 
8.40 
3.80 
3.40 
3. 10 
2.80 
2.60 
2.10 
1.00 
1.70 
1.60 
1.70 
2.00 
5.90 
7.20 
6.80 
4.00 
a  10 
3.70 
6.20 
0.20 


688 10. 60 


12.00 
ia70 
15.00 

laco 

22.70 
23.30 
22.00 
23.30 
22.60 
20.20 
15.00 

a2o 

0.20 
3.00 
4.00 
4.10 

a  60 
a  10 

2.00 
2.60 
2.20 
1.00 
1.80 
1.70 
l.CO 
1.50 


a 

a 


»  =  = 


2.30 
2.90 


B 

'a 

u 
c 

o 


12.36 
12.35 


4.201l.ai 


11.49 
ia99 
21.99 
21.49 
10.40 

iao9 
a  40 

7.59 
6.60 
6.10 
4.30 
a  60 

a  29 

4.10 

a  60 

aso 

4.30 
4.40 
3.00 
8. 50 
8.00 
2.50 
2.20 
1.00 
1.70 
2.00 
2.39 

aso 

11.50 

a  60 

5.69 

a89 

4.89 

a  10 

16.49 

32.09 

24.90 

25.79 

27.29 

30.99 

35.00 

35.89 

35.50 

3.1. 99 

35.10 

32.79 

27.39 

21.49 

20.79 

16.19 

12.09 

a  19 

6.39 

4.19 

a  79 

a  29 

2.89 

2.40 

2.29 

2.00 

1.90 

1.70 


7.65 

4.45 

2.75 

2.00 

2.85 

5.25 

0.05 

10.23 

10.75 

1L35 

11.75 

11.05 

12.15 

11.35 

11.03 

12.74 

11.73 

11.  75 
11. 0'l 
12.03 
12.25 

12.  .^^5 
12.45 
12.55 
12.55 
12.46 
12.45 
10.15 

a  45 

9.9n 

11.15 

12.05 

11.65 

9.85 

5.55 

1.40 

0.75 

0.75 

0.55 

0.45 

0.4* 

0. 23 

0.15 

a  15 

0.15 

0.25 

0.45 

0.55 

1.23 

2.55 

5.03 

a  75 

11. 05 

1L75 

11. 95 

12. 15 

12.15 

12.25 

12. 35 

12.45 

12.45 

12.65 


n 


1. 78  14. 
2.  03  14. 
2.83il4 
7. 93  15. 


16.13 

14.63 

13.5.1 

1.5.  03 

ia73 

0.83 

5.33 

a  13 

a  03 


19. 
17. 

la 

17. 

I  a 

10. 
15. 
15. 
14. 


2.33  14. 
1. 83  ia 


1.5C 
a  33 
1.83 
2.73 
2.83 
2.53 
2.83 
2.13 


la 

14. 

la 

15. 
14. 
14. 
14. 
14. 


L6313. 
1.  8:s  14 
1.2:^ 


1.33 
0.83 
0.93 
1.53 
a  23 
a  43 
a  83 
4.33 
a  03 
4.43 
a  23 

i2.a'i 

15.53 
ia73 

ia43 

ia63 

iai3 

a  23 

12.83 
11.23- 

iao3 
a83 

7.23 
10.  OS 

a  13 

1.93 
4.73 
4.73 
4.03 
3.73 
a  53 
2. 43 
2.33 
1.93 
1.53 


13 

la 
la 
la 

13. 

la 

17. 

la 

u. 

15. 

la 
la 

18. 

la 
la 
la 

17. 

la 
la 

15. 
11. 
12. 

a 

7. 

11. 

6 

a 

7. 
10. 
12. 

14. 
15w 
14. 
14. 
14. 

la 


^1 


-1 


O80.97S 
280.  OK 
680.  IS 

48  a;:;' 

580L63I! 

Bi^m 

488156 
88a6S0{ 
O6  0.5M{ 
780.2U; 

880L222 
38d.13ti 
080.IM 
78  «.(!*> 
680.Cei 
68Ui!44 
78 1).  (^ 
47  0.1i^ 
58  0.1^ 
28it.M 

7M).12i 
1^0. 1« 

eg  0.114 

18  •'.«*> 

88O.OS1J 
380.006 

38  0.M» 
08(190 

:.80.25T 

•;8  0.2», 
480.  IS 
0^0.111; 
0^0.I»il 


08 
18 

48j 
IH 
lil 


0.30 

o.tfn| 
o.e» 

0.715: 


08O.W. 

0»0.8Sii 
880.4ff 

leasafi; 
08  a: 
48ai 

880.471 

18  0.«3( 
280.SO&! 
38  0.205, 
78  0.1?4| 
7^  0.  HI; 
2<i  0.158! 
3f  0.  l«l 
48--^ 
08 
78 


0.1fl» 
1. 3.311a  68'0.  OK 

i.i3;ia68o.w> 

1.03ia48aOM| 

a83ia38a(iat| 
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from,  February  9  to  March  7, 188G,  and  from  March  20  to  April  26,  lr86. 


I>amKo 

►.  2.-432'  lonir :  lift  14'.40 :  cuartl  of  lock,  0* : 

Dam  No  1.— 428' 

lone:  lift,  Id'.n 

;  enard  of  lock. 

ksBfcth  of  pool  2, 11.1  miles;   slope  of  bottom. 

10'.2S 

;  lenglh  of  pool 

[  i,2ao 

mlloa ;   1 

ilope  of 

l'.2M 

>  per  mile : 

normal  depth  of  water  on  lower 

bottom.  0'.625  y 

per  mile 

;  noiiual  depth  of  water 

mfter-sUl,  5^.7. 

on  lower  miter-sill,  5'.8. 

1 

B 
O 

o  o 

'    Sal 
«M  o  o 

» 

S 

• 

a 

ss 

u 

to 

2.3 

of  water  on 
of  dam. 

■ 

a 

■ 
"o 

a 

:e  fall  per 
u  pool  1. 

«*«» 

'^'S. 

si^ 

o 

d 

>  a 

eight 
above 
level 

% 

a 

.9  « 

CI  rSJS 

g 

g 

3t 

? 

? 

m 

n 

£ 

& 

\*i 

< 

» 

n 

P^ 

Pm 

^ 

< 

2.00 

1 

3.30 

13.10 

0.39 

13.49 

0.033 

1.00 

a  so 

a  43 

1.34 

ia77 

a  060 

2.51 

4.80 

12.10 

U.40 

12.59 

0. 042 

2.56 

a  00 

11.33 

2.24 

13.  57 

a  080 

3.40 

&80 

11.00 

0.80 

11.89 

0.077 

3.26 

!».  20 

111.83 

3.54 

14.:»7 

a  131 

7.40 

laso 

3.50 

4.09 

7.59 

0.368 

7.16 

12.90 

11.03 

11.14 

2*2. 17 

a  414 

1&40 

29.30 

0.50 

4.50 

6.09 

0.414 

11.06 

2a  70 

7.13 

18.24 

2ii.  37 

a  678 

lfl.10 

29.80 

0.70 

5.b9 

6.59 

a  530 

11.76 

25.20 

3.33 

laoi 

21.37 

a  071 

liL40 

29.30 

0.50 

&09 

G.59 

a  548 

12.56 

27.70 

1.03 

ia74 

J  8.86 

a  623 

14.40 

28.90 

0.50 

5.00 

5.59 

a  458 

13.16 

28.80 

l.W 

1M4 

ia27 

a  563 

9i00 

24.30 

0.00 

4.09 

4.li9 

a  368 

13.46 

20.70 

a  53 

ia84 

11.37 

a  441 

0.90 

18.80 

2.50 

1.59 

4  on 

0.143 

13.46 

3a  00 

a  23 

5.34 

5.57 

0  100 

&.dO 

17.60 

2.40 

2.09 

4.40 

a  188 

13.46 

8a  10 

a  13 

4.04 

4.17 

a  150 

4.90 

10.20 

8.10 

1.00 

4.70 

a  151 

12.71 

2a  30 

a  18 

3.49 

3.07 

0.130 

3.40 

13.30 

4.50 

1.79 

a  29 

a  160 

10.36 

26.00 

0.23 

2.94 

3.17 

alio 

.140 

10.30 

7.50 

0.90 

6.49 

a  000 

7.46 

23.00 

a  83 

2.84 

8.17 

a  106 

2.00 

7.80 

10.00 

0.79 

10.79 

a  071 

4.76 

2a  00 

a  63 

2.51 

3.17 

a  099 

2.60 

6.50 

11.60 

0.60 

12. 19 

a  060 

2.96 

18.20 

1.53 

2.54 

4.07 

a  009 

3.40 

0.30 

11.50 

0.79 

12.29 

a  071 

3.26 

ia60 

3.43 

8.04 

a  47 

a  114 

2.90 

0.80 

10.50 

0.79 

11.20 

a  071 

3.96 

17.30 

3.43 

2.84 

a  27 

a  100 

3.50 

7.50 

10.40 

0.00 

10.40 

a  000 

3.66 

ia20 

4.23 

3.84 

a  07 

a  144 

3.00 

7.60 

10.40 

0.79 

11.09 

a  071 

3.66 

14.80 

5.63 

3.04 

a  57 

a  147 

3.50 

7.60 

10.40 

0.99 

11.39 

a  000 

3.66 

14.20 

a  23 

H.84 

iao7 

a  144 

3.30 

7.00 

10.76 

0.69 

11.30 

a  003 

3.46 

14.40 

6.83 

a  54 

a  37 

a  131 

2.90 

0.00 

11.30 

0.09 

11.90 

a  003 

3.06 

14.70 

6.13 

2.04 

a  07 

alio 

2.60 

5.30 

11.70 

0.49 

12.19 

a  045 

2.66 

14.00 

4.83 

2.04 

7.47 

a  099 

2.40 

4.50 

12.30 

0.10 

12.49 

a  017 

2.81 

13.90 

5.13 

2.19 

7.37 

a  083 

2.10 

3.80 

12.70 

0.19 

12.89 

a  017 

2.16 

12.80 

a  13 

1.64 

7.77 

a  060 

1.90 

3.30 

13.00 

0.19 

13.09 

a  008 

1.86 

12. 40 

a  23 

1.44 

7.67 

a  053 

1.90 

3.10 

12.80 

0.29 

13.00 

0.  002 

1.46 

7.80 

ia43 

1.64 

12.07 

a  000 

2.10 

3.60 

13.00 

0.00 

13.00 

a  000 

1.76 

8.20 

ia33 

1.74 

12.07 

a  006 

2.10 

3.60 

13.00 

0.29 

13.29 

a  002 

2.16 

a  10 

a  83 

1.34 

11.17 

a  004 

&90 

13.30 

7.00 

2.69 

9.69 

a  242 

5.16 

12. 10 

a  83 

a  14 

17.07 

a  802 

7.50 

19.10 

2.80 

4.09 

a89 

a  368 

7.36 

18.10 

a  03 

11.74 

17.77 

a  4.36 

&40 

10.80 

4.00 

2.29 

a  29 

0.  200 

7.06 

21.  5U 

2.33 

a  74 

12.  07 

a  324 

4.40 

10.90 

7.90 

1.29 

9.19 

a  116 

a  06 

22. 10 

a  73 

4.84 

6.57 

a  181 

3.40 

8.50 

9.80 

0.40 

9.79 

a  004 

5.66 

22.20 

a  23 

2.81 

3.07 

a  106 

3.70 

9.10 

9.00 

'1.19 

10.19 

a  107 

5.56 

21.70 

a  63 

8.54 

4.17 

a  131 

S.90 

14.80 

5.50 

3.29 

8.70 

a  206 

a  66 

21.00 

1.53 

a  14 

a  07 

a  302 

11.60 

24.00 

1.40 

4.80 

a  29 

a  440 

11.30 

2a  70 

1.43 

13.24 

14.67 

a  498 

l&UO 

20.80 

1.60 

8:19 

aeo 

a  463 

15.20 

31.30 

a  73 

14.84 

15.27 

a  542 

19.90 

33.80 

1.(10 

6.09 

a  09 

0.458 

18.30 

84.70 

a  43 

14.94 

15.37 

0.555 

21.00 

35l30 

0.10 

4.79 

4.89 

0.431 

20.00 

37.00 

a  73 

14.34 

15.07 

a  533 

22.70 

3a  80 

0.30 

4.69 

4.P9 

a  414 

23.76 

4a  00 

a  53 

13.04 

13.57 

0.  w.\ 

2S.M 

30.30 

1.00 

6.09 

a  09 

a  458 

25.46 

42.10 

a  13 

13.84 

13.07 

a  514 

30.40 

43.80 

1.00 

4.69 

6.09 

a  422 

27.26 

43.80 

a  23 

ia54 

ia77 

0. 015 

31.90 

46.80 

1.00 

3.99 

4.99 

a  359 

28.26 

44.80 

a  23 

17.04 

17.37 

0.a33 

31.40 

44.80 

1.00 

4.19 

6.19 

a  377 

28.r>o 

45.10 

a  23 

ia24 

ia47 

0.003 

3L90 

45.80 

0.50 

4.09 

4.59 

a  368 

2a  06 

45.60 

0.23 

ia74 

ia97 

0.  a^9 

3L40 

45. 30 

0.50 

3.79 

4.29 

a  341 

2a  56 

4a  10 

a  23 

16.74 

15.07 

0.586 

2a  40 

43.30 

0.50 

3.39 

.3.89 

a  305 

2a  46 

46.00 

a  23 

13.84 

14.07 

0.614 

24.40 

38.30 

0.50 

2.99 

*    3.49 

a  269 

28.46 

45.10 

a  13 

a  84 

9.07 

0.3C5 

1ft40 

83.30 

0.60 

2.09 

2.59 

a  188 

27.46 

44.10 

a  13 

6.84 

6.97 

0.217 

10.40 

33.30 

0.50 

1.39 

1.89 

a  124 

27.16 

43.80 

a  03 

a  14 

6.27 

0.228 

14.90 

2H.30 

1.00 

1.29 

220 

a  116 

25.16 

41.90 

a  03 

3.14 

6.17 

0.117 

10.90 

25.30 

0.00 

1.19 

1.19 

a  107 

22.80 

8a  60 

a  03 

244 

2.47 

0.008 

11.90 

21.30 

0.00 

1.29 

1.29 

a  116 

iai6 

85.00 

a  03 

2.14 

2.17 

0.080 

4.20 

16.80 

1.80 

1.19 

2.99 

a  107 

15.30 

32.10 

a  03 

1.44 

1.47 

0.005 

3.40 

12.00 

4.90 

0.79 

5.69 

a  006 

11.36 

28.10 

a  03 

1.54 

1.57 

0.005 

2.00 

0.40 

7.90 

0.S9 

8.79 

a  007 

7.56 

24.10 

a  23 

1.84 

2.07 

0.006 

2.00 

a60 

10.40 

0.69 

11.09 

0.005 

4.56 

21.00 

a  38 

2  04 

2  37 

0.007 

2.40 

4.50 

12.30 

0.40 

12.79 

a  004 

2.06 

18.30 

1.13 

1.84 

2.97 

0.007 

2.10 

3.90 

12.60 

0.30 

12.09 

a  003 

2.16 

15. 10 

3.83 

1.74 

5.57 

0.006 

1.90 

3.50 

12.80 

0.30 

13.19 

a  003 

1.96 

14.20 

4.53 

1.54 

a  07 

0.005 

1.70 

3.00 

L3.10 

0.39 

13.40 

a  003 

1.86 

12. 90 

5.73 

1.14 

6,87 

0.005 

1.50 

2.80 

13.10 

0.49 

13.59 

0.004 

1.66 

11.30 

7.13 

1.14 

8.27 

0.006 

1.50 

250 

13.40 

0.20 

13.68 

a  002 

1.56 

ia40 

7.93 

0.94 

a87 

0.004 
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appendix  to  report  of  board  op  enaineers. 

United  States  Engineer  Office, 

Cincinnati^  March  31,  1887. 

Colonel  :  Siuce  the  report  on  the  improvement  of  the  Black  War- 
rior Biver  left  Cincinnati,  it  has  occurred  to  us  that  it  is  essential  to  a 
full  comprehension  of  the  subject,  in  case  a  similar  investigation  were 
required  on  another  river,  that  great  stress  should  be  laid  on  the  fact 
that  the  discharges  usedin  the  computations  arethefnojnmKm  discharges 
for  the  difierent  gauge-readings.  As  these  can  not  be  obtained  by  direct 
experiment  withont  observations  covering  a  longer  period  than  is  nsuallj 
available,  we  have  thought  it  best  to  show  how  these  maximum  dis- 
charges were  actually  obtained  on  the  Black  Warrior  River. 

We  therefore  forward  an  extract  from  a  letter  of  Mr.  H.  Harding,  As- 
sistant Engineer,  which  we  think  ought  to  accompany  the  Black  War- 
rior report  as  an  appendix. 

Your  obedient  servants, 

Wm.  E.  Merrill, 

Lieut-  Col.  of  Engineers, 
Jas.  O.  Post, 

Major  of  Engineers. 

Col.  W.  P.  Craighill, 

Corps  of  Engineers. 

[First  indonement.] 

« 

U.  S.  Engineer  Office, 

Baltimore^  Md.^  April  4,  1887. 

Bespectfully  forwarded  to  the  Chief  of  Engineers. 
Agreeing  with  Lieutenant-Colonel  Merrill  and  Major  Post  in  the  opin- 
ions expressed  herein,  I  recommend  that  this  letter  and  its  inclosure 
be  attached  to  and  be  a  part  of  the  report  on  the  improvement  of  the 
Black  Warrior  forwarded  with  my  letter  of  April  2,  1887. 

Wm.  p.  Craighill, 

Colonel  of  Engine^s. 


REPORT  OF  MR.   H.  HARDING,  ASSISTANT  ENGINEER. 

Tuscaloosa,  January  20,  1887. 

Dear  Sir  :  Yonrs  of  the  I7th  iDstaixt  is  received.  I  have  beeu  delayed  in  prepar 
iDg  the  notes  yoa  requested,  partly,  as  I  wrote  yoa,  because  some  little  time  was 
ueeded  to  regain  a  familiarity  with  a  snbject  so  long  out  of  ray  mind,  and  partly  be- 
cause the  pressure  of  prlyate  affairs  would  not  allow  me  to  devote  myself  exclusively 
to  volunteer  work. 

The  ganging  and  gauge-readings  that  I  send  you  are  not  as  full  as  I  would  like. 
The  funds  allotted  for  the  survey  were  not  sufficient  to  allow  for  stationed  observers, 
and  the  readings  were  made  as  chances  offered,  suitable  opportunities  seldom  occur- 
ring. The  gaugings  on  a  rising  river  were  few,  because  the  rises  happened  to  occnr 
mostly  at  night,  or  during  stormy  weather.  I  have  intended  all  along  to  extend  my 
observations  for  verification,  whenever  work  should  bo  commenced.  However,  ths 
notes  obtained  are  good  as  far  as  they  go,  and  sufficient,  I  believe,  to  establish  qaite 
approximately  the  results  for  which  they  were  designed. 

Ihc  gauges  were  established  as  follows: 

No.  1.  Twelve  hnndred  feet  below  Tuscaloosa  Landing. 

No.  2.  Head  of  University  Shoals,  2.4^  miles. 
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No.  3.  Foot  of  WanVs  Shoals,  miles  8.ti7. 
No.  4.  Middle  of  Snidor's  Shoals,  11.36  miles. 
No.  5.  Head  of  ArnokVs  Shoals,  12.65  miles. 

A  gange  was  also  phu!cd  at  inoath  of  Daniel's  Creek,  but  the  messenger  sent  to  read 
it  reported  it  lost  or  destroyed. 

Toe  reference  in  each  case  was  100,  or  low  water  on  gange  No.  1. 

GAUGE.  READINGS. 


Condition  of  river. 

No.]. 

II0.2. 

No.  3. 

No.  4. 

No.  5. 

Palliiic 

113.0 

110.67 

110.8 

126.0 

136.4 

12a  5 

138.0 

131.0 

135.5 

138.0 

126.5 

127.33 

128.80 

130.5 

129.7 

129.1 

130.0 

132.0 

138.2 

138.8 

130.5 

144.0 

145.3 

104.4 

Do 

BlfdBje 1 

Bo 

135.5 
13.3.7 
132.0 
132.2 
137.6 

Falline 

iio.'i 

13a  8 

143.0 

Do 

Do 

145.1 
14:1  1 

On  a  irtMBd 

Ilisloe 

FalUnf 

140.1 

144.2 

145.5 

^:::::::: :::::::::::::::;::.::::::::::::::::::::::::: 

130.1 
143.2 
143.5 
163.0 

T- 

On  a ntand .....* 

145.0 

149.1 

149.9 

Do 

High  water 

168.0 

109.5 

170.2 

High  water  was  determined  for  three  points  only:  Tascaloosa  Landing,  1,000- feet 
above  North  River,  and*Daniers  Creek.  The  slope,  from  point  to  XM)int,  was  assumed 
to  be  nniform ;  bat,  in  fact,  would  pro'jabl3'  vary  somewhat. 

The  readings  for  Nos.  1  and  2  were  made  simultaneonsly ;  the  others  as  nearly  so  as 
possible,  bnt  the  intervals  were  from  one  to  three  hoars.  On  a  falling  river;  the  dif- 
ferences from  simultaneous  readings  would  not  exceed  2  or  3  inches  in  any  case. 

For  gangiuf:  the  river  I  selected  a  point  a  little  below  Tuscaloosa  Landing,  and  at 
low  water  took  two  cross- sections,  100  feet  apart,  extending  them  to  the  tops  of  the 
banks.  These  cross-sections  were  very  nearly  coincident,  and  their  average  was 
taken  as  the  cross-section  of  the  entire  prism. 


State  of  river. 


a 
a 


Falling 

Itiaing  3  incben  per  hoar 

Falliog 

C>n  astaod 

FalUac. 

Do!.'.*.^."-'*.".*.."*'-" 
Do 

On  a  stand 

FaUing 

Rising  ▼ery  liMt 

Faluns... 

Biaing  moderately  fast  . 

On  a  stand 

lUaing  2  feet  per  boar. . . 


108.0 

100.5 

IKJ.O 

118.0 

118.0 

124.8 

126.0 

127.8 

131.0 

134.0 

134.8 

1.38. 0 

139.0 

142.2 

145.0 

s  . 

■ 

1 
1 

0 

Mean  veloc- 
ity. 

• 

tf   A   A 

afEf 

< 
8,422 

Estimated 
maximum 
discharge. 

1.5 

0.78 

1.17 

2.925 

5,300 

1.9 

0.8 

1.02 

3,548 

5,700 

6,700 

1.54 

0.78 

1.2 

4,912 

6, 895 

10,680 

2.0 

0.8 

1.0 

7,022 

11,235 

17,730 

1.7 

0.8 

1.36 

7,022 

9,560 

17, 730 

1.8 

0.8 

1.45 

10,145 

14,710 

29,200 

2.0 

0.8 

1.6 

10,712 

17,139 

81.620 

2.3 

0.8 

1.84 

12,470 

22.940 

35,600 

3,7 

0.81 

2.  r)2 

13,062 

32,917 

42.800 

1.9 

0.8 

1.62 

14,547 

22,566 

50,300 

4,3 

0.82 

3.53 

14,947 

52,762 

52,500 

2.8 

0.8 

2.24 

16,582 

37.143 

62,300 

4.3 

0.82 

3.52 

17,100 

60,360 

64,500 

3.3 

0.81 

2.7 

18,785 

60,705 

73,700 

5.0 

0.83 

4.16 

20,125 

84,266 

83,500 

c 


B 
D 
A 


Above  145  the  banks  were  overflowed,  and  no  gangings  were  taken. 

I  have  given  above  in  each  case  for  comparison  the  calculated  maximum  discharge 
for  its  gaago-reading.  The  column  was  taken  frum  a  table  {prepared  as  explained  be- 
low. Case  A  was  assumed  as  the  maximnm  discharge  for  its  gauge-reading.  The 
current  velocity  was  the  greatest  observed  at  any  time,  and  the  river  had  risen  from 
34  feet  of  the  previous  day  and  came  to  a  stand  at  58  feet  on  the  next.  The  rate  of 
riae  was  2  feet  per  hour  at  the  time  of  gauging.  Case  B  was  taken  as  the  maximum 
discharge  for  its  stage.  It  hod  risen  from  16.8  feet  of  a  falling  river  the  day  before, 
and  reached  its  height,  42.^2,  on  the  next,  before  day.  Its  rate  of  rise  was  not  re- 
corded, bnt  was  noted  as  very  rapid.    Taking  5  feet  as  the  maximnm  velocity  for  a 
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45-foot  stage,  and  4.3  feet  as  tbemaxiranm  for  a  35-foot  stage,  and  assaniing  thedec- 
remeDt  to  be  nnifornl,  I  prepared  a  table  as  follows : 


Gaage-Toadlng. 

Maximum 
Telocity. 

Coeffloient. 

Mean 
velocity. 

0 

1.85 

2.2 

2.55 

2.9 

3.25 

8.6 

3.95 

4.8 

4.65 

5 

0.8 

0.8 

0.8 

a  81 

0.81 

0.81 

0.82 

0.82 

0.82 

a83 

1.48 
1.76 
2.04 
2.35 
2.63 
2.92 
3.24 
8.52 
3.81 
4.15 

5 

10 

15 

20 

25 

80...: 

35 

40 

45 

The  observed  mean  velocity  for  a  1-foot  stage  was  1.5  feet  per  second  ;  bence  I  cod- 
claded  that  tbo  true  curve  for  maximnm  discharge  ninst  approximate  quite  closely 
to  the  one  calculated  from  this  table.    Cases  C  and  D  of  the  last  table  wonld  indicate 

this.    The  table  in  full  is  given  in  the  report. 

•  •  •  •  «  «  • 


Very  truly,  etc., 
Col.  W.  E.  Merrill. 


H.  Harding. 


Q  3. 

IMPROVEMENT  OF  WARRIOR  AND  TOMBIGBEE   RIVERS,  ALABAMA  AND 

MISSISSIPPI. 

WARRIOR  RIVER. 


The  exainiuatioD  and  partial  survey  of  this  river  was  made  in  1874, 
and  report  thereon  may  be  found  in  the  Report  of  Chief  of  Engineers  of 
1875,  Part  II,  page  16. 

In  its  original  condition  the  river  was  well  adapted  for  high-water 
navigation,  having  a  width  of  400  feet  at  Tuscnloosa,  gradually  reduc- 
ing to  150  feet  near  its  mouth. 

For  an  average  period  of  five  mouths,  during  the  winter  and  spring, 
the  navigable  depth  ranged  from  10  to  40  feet,  and  the  chief  difficulty 
experienced  was  from  overhanging  trees,  which  sometimes  carried  away 
the  chimneys  of  steamboats  and  damaged  their  upper  works.  Below  ft 
10-foot  stage  snags  began  to  be  troublesome,  and  when,  as  summer  ap- 
proached, the  river  receded  to  a  stage  4  to  5  feet  above  low  water,  nav- 
igation for  all  practical  purposes  was  brought  to  a  close. 

The  obstructions  ):o  low-water  navigation  rendering  it  impracticable 
were : 

First  Ninety-four  bars  and  reefs,  that  afforded  generally  a  ruling 
depth  of  18  to  30  inches  only,  in  some  cases  shoaling  to  12  inches. 

Second.  Numerous  snags  and  sunken  logs,  occurring  mainl^  in  the 
narrow  bar  chutes,  but  frequently  met  with  in  the  reaches  also. 

Third.  Overhanging  trees  that,  besides  being  troublesome  in  higb 
stages,  effectually  closed  narrow  chutes,  even  had  they  been  otherwise 
navigable. 

The  improvement  of  the  Warrior  was  authorized  by  act  of  Congress 
of  March  3, 1875,  and  the  project  adopted  was  to  deepen  the  bars,  re- 
move the  snags,  etc.,  and  cut  down  the  overhanging  timber,  with  a  view 
of  obtaining  for  small  boats  a  low- water  channel  80  feet  in  width  by  i 
feet  in  depth. 


APPENDIX   Q ^REPOBT    OP   MAJOR   DAMRELL.  J  323 

The  estimated  cost  of  the  improvement  was  $151,103., 

The  work  was  commenced  in  1875  and  has  been  prosecuted  annually 
up  to  November  10, 1885,  for  an  average  period  of  four  months  in  each 
year,  with  results  as  hereinafter  given. 

The  original  project  called  for  the  improvement  of  niuety-fonr  bars  and 
roeft,  covering  an  aggregate  distance  of  14  miles  out  of  a  total  length  of 
river  (Tuscaloosa  to  Demopolis)  of  140  miles. 

Foiiy-nine  bars,  occupying  an  aggregate  length  of4.64  miles,  have  been 
worked  upon  during  those  seasons  in  which  the  fbnds  available  were 
suffident  to  equip  and  employ  a  force  for  this  purpose. 

The  most  essential  work  and  a  necessary  preliminary  to  bar  improve- 
ment being  the  removal  of  snags  and  logs,  together  with  the  cutting  of 
overhanging  timber,  the  means  at  hand  have  been  every  year  largely, 
and  in  some  seasons  wholly,  devoted  to  the  prosecution  of  this  work, 
which  has  proved  of  much  greater  magnitude  than  expected. 

The  original  estimate  of  snags  to  be  removed,  made  from  actual  count 
of  those  in  sight,  was  a  little  less  than  1,100,  while  up  to  this  time  over 
7,700  have  been  taken  out.  More  than  8,400  trees  have  been  also  cut 
fjTom  the  banks.  The  work  of  removing  snags  and  logs  has  been  re- 
peated several  times  over  a  great  part  of  the  river.  This  has  been 
made  necessary  from  the  obstructions  caused  by  the  trees  that  are  ever^' 
year  thrown  into  the  river  by  iaud-slides  and  caving  banks.  It  has 
also  happened  in  many  cases  that  after  clearing  a  chute  from  logs,  other 
underlying  logs  becoming  disengaged  would,  after  a  while,  rise  at  one 
end  and  form  fresh  obstructions. 

Thecause  of  this  latter  class  of  obstructions  has  nearly  ceased  to  oper- 
ate, but  those  of  the  others  mentioned  continue  to  act  and  will  do  so 
until  stability  shall  have  been  given  to  the  banks.  The  work  for  this 
purpose,  sloping  and  revetting,  was  not  originally  contemplated,  but 
the  necessity  for  it  has  become  apparent,  not  only  to*  keep  the  channel 
free  from  snags,  but  to  give  permanency  to  the  improvement  made. 

It  is  thought  that  an  aggregate  length  oi  4  to  5  miles  will  cover  the 
amount  of  bank  revetment  now  needed. 

The  bars  include  all  those  that  originally  afforded  a  ruling  depth  of 
less  than  2  feet.  A  deepening  of  1  to  2  feet  has  been  effected  from 
scouring  alone,  induced  by  contraction  of  the  channel.  This  contrac- 
tion has  not  yet  been  less  than  100  feet,  and  in  most  cases  125  feet. 

In  order  to  accommodate  the  coal  tows  from  the  Upper  Warrior  these 
widths  should  not  be  reduced.  In  straight  reaches  a  channel  laid  along 
the  bank  with  a  width  of  100  feet  may  suffice,  but  in  bends  and  crossings 
the  limit  should  not  be  less  than  125  feet. 

The  improvements  thus  far  made  have  lowered  the  navigable  stage 
fully  3  feet.  This  has  been  practically  demonstrated  by  a  steamer  which 
made  the  trip  to  Tuscaloosa  and  returned  with  600  bales  of  cotton,  on  a 
stage  hardly  2  feet  above  low  water,  the  boat  drawing  at  the  time  4^  feet. 

At  the  commencement  of  the  present  fiscal  year  it  was  found  that, 
from  long  disuse,  the  plant  belonging  to  this  improvement  was  in  a 
very  unserviceable  condition }  a  greater  portion  of  the  working  season 
would  have  been  consumed  in  procuring  new  outfit,  contracting  for  sup- 
plies, etc.  It  was  therefore  deemed  judicious  and  advantageous  to  defer 
all  work  until  spring,  with  the  expectation  that  Congress  woiild  make 
an  additional  appropriation,  by  which  a  much  moreefficient  plant  could 
have  been  procured  and  better  work  done.  The  act  failing  to  become 
a  law,  and  the  plant  being  inadequate  to  the  work  proposed,  authority 
was  obtained  to  prosiBcute  operations  by  contract. 

Advertisements  inviting  proposals  were  published  May  24  and  bids 
opened  June  9, 1887. 
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Only  two  bids  were  received,  the  lowest  being  John  Magaire,  of  Mo- 
bile, Ala.  No  decision  as  to  award  had  been  reached  at  end  of  fiscal 
year. 

The  proposed  improvement  of  the  Black  Warrior  River  above  Tusca- 
loosa necessitates  a  modification  of  the  existing  project  for  the  improve- 
ment of  the  river  below  Tuscaloosa,  so  as  to  accommodate  a  coal  traffic 
not  contemplated  in  original  plans  and  estimates. 

No  detailed  survey  of  this  river  has  ever  been  made  (only  an  exam- 
ination and  partial  survey) ;  it  was  therefore  considered  essential  that 
a  complete  and  thorough  survey  of  the  entire  river  from  Tuscaloosa  to 
its  mouth  should  be  made,  whereon  to  base  plans  and  estimates  for 
greater  width  and  depth  of  channel. 

This  survey  was  authorized  and  $1,800  from  the  appropriatiou  was 
allotted  for  the  work. 

The  survey  was  commenced  on  the  20th of  May  and  at  close  of  fiscal 
year  had  covered  30  miles  of  the  river. 

This,  together  with  the  care  of  the  public  property  and  the  prelimi- 
naries for  the  contract  work,  constituted  operations  for  the  fiscal  ye&t 
ending  June  30,  18S7. 

With  the  funds  at  present  available  it  is  proposed  to  remove,  under 
contract,  snags,  logs,  and  other  obstructions  from  the  channel,  and  over- 
,  hanging  and  leaning  trees  from  the  banks,  commenping  at  mouth  of  the 
river,  working  upstream  as  far  as  the  appropriation  will  permit. 

With  open  river  navigation  improved  as  proposed,  it  is  expected  that 
the  river  will  aiibrd  safe  and  easy  navigation  throughout  the  year, 
though  during  the  low- water  period  the  depth  afforded  will  be  sufficient 
only  for  light-draught  boats.  For  tows  drawing  5  to  6  feet  uninter- 
rupted navigation  may  be  expected  for  six  months,  with  boating  stages 
occurring  irregularly  lor  three  months  more. 

This  work,  after  completion,  will  require  renewal,  for  some  years  at 
least,  at  a  cost'of  $8,000  yearly. 
The  commercial  advantages  expected  are — 

First.  The  reduction  of  freight  rates  in  consequence  of  competition 
between  river  and  rail,  amounting,  as  estimtaed  in  former  reports,  to 
$50,000  annually  on  the  present  business  of  the  Warrior  Valley. 

Second.  Doing  away  with  the  uncertainty,  irregularity,  and  in  great 
measure  the  risk  heretofore  attendant  upon  river  transportation,  and 
consequently  reducing  its  cost. 

Third.  The  utilization  of  the  river  as  a  channel  for  coal  transporta- 
tion to  the  Gulf. 

Money  statement. 

July  1,  1886,  amount  available $514.97 

AmouD t  appropriated  by  act  approved  August  r>,  1 8d6 18, 750. 00 

19,264.97 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1886 2,022.01 

July  1,1887,  amount  available 17,242.96 

(Amount  (estimated)  required  for  completion  of  existing  project 34, 714. 02 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    35, 000.  OU 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

TOMBIGfBEE. 

The  improvement  of  the  Tombigbee  in  Mississippi  was  authorized 
by  act  of  March  3, 1873,  and  its  improvement  below  Columbus  by  act 
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of  March  3, 1875.    Its  continuance  has  been  provided  for  by  the  follow- 
ing appropriatiODS  made  for  the  Warrior  and  Tombigbee  rivers  jointly : 

By  act  of  March  3,  1»73 flO,000 

March  3,  1875 25,000 

Ang.  14,  1»76 15,000 

June  18,  1878 40,000 

Mar.  3, 1879 30,000 

June  14,  1880 61,000 

Mar.  3,  1881 26,000 

Aug.  2,  1882 ' 31,000 

Julys,  1884 37,000 

Aug.  5,  1886 37,600 

Total :<02,500 

The  act  of  Jaly  5, 1884,  made  two  divisions  of  the  Tombigbee  Biver, 
viz,  "Fulton  to  Vienna''  and  "below  Vienna.''  This  distribution  is  ac- 
coidingly  observed  in  this  reiwrt. 

Id  its  original  condition  the  river  was  navigated  throughout  the  year 
to  Bladon  Springs,  the  ordinary  limit  of  tide- water,  143  miles  from  Mobile. 
During  low  water,  however,  the  depth  was  sometimes  reduced  to  2  feet. 
Moreover,  snags  were  troublesome,  and  at  some  points  dangerous,  so 
that  they  could  be  passed  only  in  daylight. 

From  Bladon  to  Demopolis,  243  miles  from  Mobile,  low- water  naviga- 
tion was  difficult,  both  from  bars  on  which  the  boats  grounded  and  from 
soags  and  sunken  logs.  At  times  only  18  inches  could  be  found  on  some 
of  the  bars,  and  then  the  boats  turned  back  at  Bladon. 

From  Demopolis  to  Columbus,  416  miles  Ifrom  Mobile,  there  were 
numerous  bars,  affording  only  12  to  18  inches  at  low  water,  and  the 
channel  throughout  was  much  obstructed  by  snags.  Overhanging  trees 
were  troublesome  on  all  stages  of  water,  and  often  inflicted  damage. 

Navigation  was  carried  on  only  in  the  winter  and  spring,  the  high- 
water  season,  and  ceased  when  the  river  fell  to  a  stage  4  to  6  feet  above 
low  water. 

From  Columbus  to  Aberdeen,  481  miles  from  Mobile,  navigation  was 
difficult  on  a  12  foot  stage ;  to  Cotton  Gin  Port,  516  miles,  it  was  prac- 
ticable for  barges  only,  a4id  to  Fulton,  593  miles,  there  was  no  naviga- 
tion at  all. 

The  project  adopted  for  improvement  was  to  open  a  low-water  chan- 
nel of  navigable  width  having  a  minimum  depth  of  4  feet  to  Demopolis 
and  3  feet  thence  to  Columbus.  From  Columbus  to  Fulton  the  river 
was  to  be  cleared  of  snags  and  overhanging  trees  for  its  improvement 
during  the  boating  stages,  open  river  navigation  at  low- water  not  being 
considered  practicable. 

The  estimated  cost  of  the  improvement  for  the  entire  length  of  the 
river  was  $205,000. 

The  work  was  commenced  in  1873,  and  the  appropriation  of  (10,000 
soon  exhausted.  It  was  not  resumed  until  August,  1878,  since  which 
time,  up  to  October  20, 1885,  it  has  continued  during  low- water  seasons 
for  an  annual  average  period  of  five  months. 

The  time  spent  upon  the  work  has  been  mainly  devoted  to  snagging 
and  bank  trimming,  which  are  essential  preliminaries  to  bar  improve- 
ment. A  considerable  amount  of  the  latter  work  has  also  been  done 
during  the  years  in  which  funds  available  allowed  the  employment  of 
a  force  for  that  purpose. 

The  result  obtained  under  appropriations  prior  to  that  of  August  5, 
1886,  is  as  follows  : 

First.  From  Fulton  to  Vienna. — From  Fulton  to  Columbus,  177  miles, 
the  proposed  improvement  has  been  completed^  and  the  ^ver  ^  n^vi- 
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gable  down  to  a  stage  of  4  feet  above  low  water.    From  Golambus  to 
Vienna  the  river  is  navigable  on  a  2ibot  rise  for  boats  drawing  3  feet. 

All  of  tbe  river,  except  aboat  3  miles  near  Pickeusville,  has  been  well 
cleared  of  logs,  of  which  4,280  have  been  taken  oat.  Twenty  bars  that 
originally  afforded  a  depth  of  12  to  20  inches,  have  been  improved,  and 
the  depth  increased  to  3  feet.  Fifteen  bars  of  18  to  24  inches  depth  re- 
main unimproved  and  prevent  low- water  navigation. 

Second.  Below  Vienna, — Four  thousand  one  hundred  and  fifty-two 
snags  have  been  removed  and  the  banks  well  trimmed  of  overhanging 
timber.  This  work,  together  with  the  bar  improvements  made,  have 
given  safe  navigation,  with  3  feet  depth  at  ordinary  low  water,  to  De- 
mopolis. 

Between  Demopolis  and  Vienna  fourteen  bars  have  been  improved, 
on  eleven  of  which  a  depth  of  3  feet  has  been  secured.  Fifteen  bars 
below  Demopolis  and  thirty  above  remain  to  be  improved  before  the 
channel  will  have  the  desired  depth.  (Jntil  this  is  done  the  full  benefit 
of  the  improvements  made  wiU  not  be  felt. 

The  railroad  bridge  at  Jones  Bluff  gives  a  difficult  and  unsafe  pas- 
sage for  descending  boats,  in  consequence  of  a  projecting  rock  bluff 
al]^ve  the  bridge,  which  closes  one  draw-opening  and  throws  a  crosa- 
current  through  the  other. 

No  work  was  done  on  either  section  of  the  river  during  th6  fiscal  year 
ending  June  30, 1887,  for  the  following  reasons:  The, plant  and  outfit, 
from  long  service  and  from  many  months  disuse,  had  become  worn  out 
and  unserviceable,  and  the  amount  available  did  not  justify  the  expendi- 
ture of  the  large  amount  required  to  procure  new  plant ;  it  was,  there- 
i'ore,  thought  best  to  await  action  of  Congress  in  expectation  of  a  further 
appropriation. 

The  act  failing  to  become  a  law  and  the  funds  on  hand  being  insuffi- 
cient both  to  supply  new  plant  and  prosecute  operations,  it  was  deter- 
mined to  do  the  work  by  contract. 

Advertisement  inviting  proposals  was  published  on  Hay  24,  and  bids 
opened  June  9,  1887.  Three  proposals  were  received  for  improvement 
from  Fulton  to  Vienna,  and  two,  for  below  Vienna.  In  both  instances 
Mr.  Peter  Burke,  of  Mobile,  Ala.,  was  the  successful  bidder.  The  award 
had  not  been  made  at  the  end  of  the  fiscal  vear. 

Operations  for  the  present  fiscal  year  were  confined  to  the  care  of  the 
public  property,  to  advertising  for  and  opening  proposals  for  the  im- 
provement of  the  river,  so  far  as  relates  to  section  from  Fulton  to  Vienna. 
On  section  below  Vienna,  in  addition  to  the  care  and  preservation  of  the 
public  property,  all  necessary  preparations  were  made,  during  the  month 
of  June,  for  commencing  a  survey  of  the  river  from  Vienna  to  the  mouth. 

Two  thousand  five  hundi*ed  dollars  were  allotted  from  the  appropria- 
tion of  August  5,  1886,  for  the  purpose  of  making  a  complete  and 
thorough  survey  of  the  river  from  Vienna  to  the  mouth  (only  an  exami> 
nation  and  partial  survey  has  heretofore  been  made),  the  object  of  the 
survey  being  to  secure  the  necessary  data  whereon  to  base  new  project, 
plans  and  estimates  for  an  increased  width  and  depth,  so  as  to  accommo- 
date a  commerce  different  in  its  character  from  that  contemplated  when 
existing  project  was  adopted,  namely,  the  transportation  of  coal  in 
barges. 

The  present  amount  available  will  be  used  during  the  fiscal  year  end- 
ing June  30, 1888,  on  section  from  Fulton  to  Vienna,  in  removing  log 
obstructions  and  overhanging  trees  from  Pickensville  down  stream, 
principally  at  *^  Shylock  Bar,"  tbe  most  troublesome  point  on  this  part 
of  the  river. 


r 
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BeUm  Vienna. — In  removing  log  obstrnctions  and  overhanging  trees, 
comineucing  at  ^'  3t.  Nicholas'  Point,"  about  100  miles  above  Mobile, 
working  np-stream  towards  Vienna  as  far  as  the  appropriation  will  per- 
mit. 

Shoold  Congress  farther  appropriate  before  the  end  of  the  fiscal  year 
bar  improvements  will  also  be  incladed  in  the  work. 

Tbe  cost  of  the  maintenance  of  the  improvement  when  completed  will 
be  slbont  $8,000  annually. 

The  immediate  commercial  advantage  that  may  be  expected  upon  the 
completion  of  the  improvement  will  arise,  not  so  much  from  the  in- 
creased amount  of  business  done,  upon  the  river,  as  from'the  reduction 
.  of  freight  charges  on  the  whole  traffic  of  the  Tombigbee  Valley.  When 
the  freight  tariff  shall  have  been  regulated  by  competition  between  rail 
and  river,  maintained  perennially,  the  advantage  to  the  coinmunity  of 
the  improved  river  is  to  be  measured  by  the  amount  of  business  affected 
by  competition  rates,  and  this  will  be  all  the  transportation  of  the  Tom- 
bigbee Valley,  whether  handled  by  river  or  rail. 

Money  statement. 

Tombigbee  Biverfrom  Fulton  to  Vienna. 

Jolyl,  188B,  amouut  ftyailablo 1123.03 

Amoant  appropriated  by  act  approvod  Au j^tist  5,  18^6 7, 5U0. 00 

7, 623. 03 
July  1, 1887,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 171.74 

July  1, 1887,  amount  available 7,451.29 

(Amount  (estimated)  required  for  completion  of  existing  project G,  000. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1889      (i,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867. 

Tombigbee  Eiver  below  Vienna, 

July  1,1886,  amount  available 716.70 

Amount  appropriated  by  act  approved  August  5,  1886 11, 250. 00 

11, 966. 70 
July  1, 1887,  amonnt  expended  during  fiscal  ;ear,  exclusive  of  liabilities 
outstanding  July  1, 1886 1,101.72 

July  1, 1887, amoant  available 10,8(54.98 


• 


{Amount  (estimated)  required  for  completion  of  existing  project 12, 888.  \V^ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  12, 900. 00 
Submitted  in  csompliance  with  requirements  of  sections  2  of  river  and 
barber  act«  of  1866  and  1867. 


Q4. 

IMPROVEMENT  OLD  TOWN  CREEK,  MISSISSIPPI. 

The  examination  of  this  stream  provided  for  by  the  provisions  of  sec- 
tion 3  of  tbe  river  and  harbor  act  of  March  31, 1881,  was  made  during 
the  month  of  October,  1881,  and  report  is  contained  in  Annual  Report 
of  Chief  of  Bngine,ers^  Appendix  S  29^  18^1.  ^     ^ 


1328  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  condition  of  the  creek  when  examined  showed  that  the  obsLrac- 
tions  consisted  entirely  of  aecamalations  of  fallen  trees,  drift,  and  over- 
banging  trees. 

i  There  were  no  shoals  or  rapids  in  the  stream,  and  no  artificial  ob- 
structions, except  a  bridge  6  miles  below  City  Point. 

Prior  to  the  construction  of  the  Mobile  and  Ohio  Railroad  boats  ran 
to  Gamargo,  16  miles  from  the  mouth,  and  in  1852  or  1853  a  steamer 
ascended  within  2  miles  of  City  Point. 

The  project  adopted  is  to  obtain  a  high-water  channel  for  fonr  months 
in  the  year,  say,  from  December  1  to  May  1,  from  the  mouth  of  the 
creek  to  City  Point,  a  distance  of  30  miles,  the  object  being  to  secure 
a  competing  route  for  the  transportation  of  plantation  products  and 
return  supplies. 

The  estimated  cost  is  $10,000.    The  river  and  harbor  act  of  August 

2. 1882,  appropriated  $3,000  for  this  improvement,  but  the  appropria- 
tion was  not  made  available  until  March  1, 1883. 

Owing  to  continued  high  water,  operations  were  not  begun  until  July 

2. 1883,  and  were  suspended,  on  account  of  near  exhaustion  of  funds, 
during  the  following  September. 

The  result  of  the  work  was  such  as  to  permit  a  steamer  to  make 
three  trips  to  Camargo,  bringing  out  800  bales  of  cotton  and  200  sacks 
of  cotton  seed,  carrying  on  her  trips  up  20  tons  of  supplies  and  farming 
implements. 

About  600,000  feet  of  lumber  in  logs  were  floated  down  the  stream  to 
Columbus  and  Aberdeen. 

As  no  appropriation  has  been  made  since,  no  further  work  has  been 
done. 

It  is  proposed  to  use  any  sum  that  may  be  appropriated  in  the  future 
in  continuing  the  removal  of  obstructions  to  high-water  navigation, 
working  as  far  up  in  the  direction  of  City  Point  as  the  amount  avail- 
able will  permit. 

It  is  estimated  that  about  34,000  bales  of  cotton  now  transported  by 
rail  would  naturally  seek  this  route  or  be  carried  by  rail  at  reduced 
rates,  and  that  a  saving  of  $1.50  ])er  bale  on  present  railroad  freights 
would  follow,  thus  securing  to  the  community  an  annual  saving  of 
$50,000,  and  a  corresponding  reduction  on  return  supplies  of  80  per 
cent,  on  value  of  cotton. 

No  commercial  statistics  could  be  obtained  for  Old  Town  Greek ;  it  is 
probably  about  the  same  as  reported  for  the  year  1883-'84. 

Money  statement 

AmouD t  (estimated )  requ  ired  for  completiou  of  existing  project $7, 000.  OO 

Amount  that  can  bo  prolitab  I  y  expended  in  liscal  year  ending  June  30, 1S89      7, 000.  OO 
Submitted  in  compliauco  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1806  and  IdGT. 


Qs. 

IMPROVEMENT  NOXUBEE  ElVER.  MISSISSIPPI. 

The  examination  of  this  river  i)rovided  for  by  act  of  Congress  ap- 
proved March  3, 1879,  was  made  durinji^  the  month  of  March,  1880,  and 
extended  from  Macon,  Noxubee  county.  Miss.,  to  its  mouth.  Beport 
is  contained  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1880. 
Th^  <5ondition  of  the  i-iyer  wUen  ej^amfpe^  \va8»«pl^  that  during  al^  s^. 
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HODS  of  the  year,  and  at  «11  nfages  of  water,  iiavi'iration,  except  by  small 
flat*boat8«  was  practically  iulpos^(ible.  iStcaniboats  prior  to  the  build- 
iDg  of  tlie  Mobile  aud  Ohio  Railroad  (ISS^Of  plied  thin  liver.  After  the 
coustmctiou  of  tbi»  railroad  the  boats  were  withdrawn. 

The  river  baiikn  then  became  overgrown  with  timber,  mneli  of  which 
Id  time  fell  or  slid  into  the  river  and  caused  the  formation  of  a  number 
of  shoals  and  bars.  The  river  being  virtually  abandoned  for  the  pur- 
poses of  navigation,  the  planters  living  along  its  banks  assisted  in  ob- 
Btrncting  its  channel-way  i  y  budding  a  number  of  tish-traps  aud  mill- 
dams. 

The  chief  obstructions  to  navigation  consisted  in  the  immense  num 
ber  of  trees  overhanging  the  river  throughout  its  entire  length.  Atthe 
time  of  the  examination  the  minimum  depth  of  the  river  was  found  to 
be  (at  ordinary  low  water)  from  I^  to  2  leet,  and  the  average  width  60 
feet.  The  project  adopted  was  to  afford  a  navigable  channel  for  nine 
mon  bs  in  the  year,  from  the  mouth  of  the  river  to  the  town  of  Macon, 
by  the  removal  of  overhanging  timlier  from  the  banks,  and  such  obstruc- 
tions to  navigatiou  as  miglit  be  found  in  the  river. 

The  estimated  cost  was  $05,245.25. 

The  appropriations  made  for  the  improvement  are  as  follows: 

By  act  of  Congress  approvedJnne  14,  18H0 tl'2,000 

By  act  of  Confrress  approve<l  March:),  1881 8,000 

By  act  of  Congress  pamed  Aaj(a(it.2,  ISr^'Z 10,000 

By  act  of  Congrpss  approved  Jiily  5,  1884 7,500 

By  act  of  Congress  approved  August  5,  1886 7,500 

ToUl 45.000 

Work  on  this  improvement  was  commenced  during  the  low-water 
season  of  1880;  prosecuted  duting  the  fiscal  years  ending  June  30, 1881, 
and  Jane  St^  1882,  and  through  the  month  of  March,  1883,  when  the 
appropriations  being  about  exhausted,  operations  were  su^^pended. 

Work  was  resumed,  under  the  appropriation  of  $7,500  made  by  act 
approved  July  5, 1884, in  September,  1884, aud  continued  until  January 
V2y  1885,  when  high  water  and  extreme  cold  weather  compelled  a  sus- 
pension of  the  work. 

On  May  23, 1885,  operations  were  again  resumed  and  continued  until 
September  23,  1885,  when  work  was  suspended  for  want  of  fuuds. 

Work  daring  the  present  fiscal  year  was  resumed  May  20, 1887,  at  a 
point  about  40  miles  above  the  mouth  of  the  river,  aud  at  the  close  of 
the  year  had  reached  a  point  8  miles  higher  up— 48  miles  from  mouth 
of  riven  Three  (3)  miles  of  this  distance  was  wholly  improved,  and  5 
miles  partially. 

The  amount  of  work  done  during  the  fiscal  year  is  itemized  as  fol- 
lows: 

Quarter-boat  repaired 1 

fiDags,  logs,  and  stamps  removed 750 

Trees  eut 250 

Overhaogiog  limbs  cut , 135 

The  condition  of  the  improvement  at  the  end  of  the  fiscal  year  is  a 
partially  improved  channel  the  entire  distance  fiom  the  mou*h  of  the 
river  ap  to  Macon,  and  wh«)lly  from  Macon  to  a  point  28  miles  below, 
and  from  the  mouth  to  a  ])oint  30^  miles  £ibove,  gi\  ing  a  river  tyS^  miles 
wholly  and  33  miles  partially  improved. 

The  amoant  available  for  fiscal  year  ending  June  30, 1888,  will  be  ex- 
pended iu  continuing  the  improvement  up-stream  as  far  as  funds  will 
X>ermit. 
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On  completing  the  improvement  as  designed  the  river  daring  high- 
water  season  will  be  navigable  from  its  mouth  to  Macon,  thus  furnish- 
ing  a  new  and  cheaper  transportation  route  for  the  planters  along  or 
adjacent  to  the  river  for  their  cotton,  produce,  and  supplies,  the  greater 
portion  of  which  is  now  hauled  over  heavy  prairie  roads  long  distances 
to  the  different  stations  on  the  Mobile  and  Ohio  liailroad. 

The  work  is  not  susceptible  of  permanent  improvement,  and  will  re- 
quire an  annual  expenditure  of  at  least  $3,000  to  maintain  it  in  its  im- 
proved condition.  The  reduction  in  freight  charges  on  cotton  and  pro- 
duce that  will  naturally  follow  thei  opening  of  this  river  for  navigation 
is  estimated  at  about  $20,000  per  annum. 

A  corresponding  decrease  in  the  freight  charges  will  also  be  felt  in 
all  lines  of  goods  and  merchandise  transported,  owing  to  the  discrimi- 
nation made  between  through  and  local  rates  by  railroads.  The  ship- 
ments over  the  river  may  possibly  be  also  increased  by  the  improve- 
ment, furnishing  the  means  of  supplying  coal  to  the  inhabitants  living 
near  the  river  from  the  coal-fields  of  the  Sipsey  and  Warrior  rivers. 

Efforts  have  been  made  to  obtain  commercial  statistics,  but  without 
success. 

Money  statement, 

July  1, 1886,  amonnt  available |162.51 

Amount  appropriated  by  act  approved  August  5,  1886 7, 50O.  00 

7, 662. 51 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 1,342.46 

July  1,  1887,  amount  available 6,320.05 


Amount  (estimated)  required  for  completion  of  eicistin^  p^ject 20, 245. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1889    10.  OOO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Q6. 

IMPROVEMENT  OP  PA8CAGO0LA  RIVER,  MISSISSIPPI. 

In  1873  a  plan  for  the  improvement  of  the  river  at  its  month  by 
dredging  a  channel  100  feet  wide  and  8  feet  deep  at  mean  low  water, 
with  jetties  on  each  side,  was  submitted  by  Lieat.  James  B.  Qninn, 
Corps  of  Engineers,  but  owing  to  legal  complications  as  to  the  owner- 
ship of  what  was  then  known  as  the  ^^  Noyes  Canal,"  nothing  was  done 
nnder  the  plans  and  specifications  then  sabmitted.  In  1878,  all  fearr  of 
legal  complications  having  been  removed,  an  examination  of  the  river 
was  made  nnder  an  allotment  of  $1,500  from  the  appropriation  of 
910,000  made  by  act  of  Congress,  June  18, 1878,  for  the  improvement 
of  the  river. 

The  plan  adopted  for  the  improvement  was  the  dredging  of  a  channel 
200  feet  wide  and  7  feet  deep^t  mean  low  water  through  the  bar  at  the 
mouth  of  the  river,  and  the  removal  of  snags  and  overhanging  trees 
throughout  its  entire  length,  at  an  estimated  cost  of  $53,800. 

At  the  commencement  of  the  work  there  were  from  3  feet  to  3^  feet 
on  the  bar  ^t  inean  low  water,  and  the  river  was  much  obstructed  by 
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snags,  logs,  and  overhaDging  trees.    The  following  appropriations  have 
been  made : 

By  act  Jane  18,  1878  ($1,500  for  examination) $10,000 

Mar.    3,  1879 14.000 

June  14,  1880 20,000 

Mar.    3,  1881 t 4,000 

Aug.    2,1882 8,000 

July    5,  1884 3,000 

Total 59,000 

From  the  aggregate  amount  of  the  several  appropriations  above 
mentioned,  less  $1,500  allotted  for  examination,  $42,500  was  devoted  to 
dredging  throngh  the  bar  at  the  month,  and  resulted  in  securing  a 
channel  through  the  bar  180  feet  to  190  feet  wide,  7}  to  8  feet  deep,  en- 
abling vessels  to  go  up  to  the  mills  at  Moss  Point  and  load,  thus  saving 
large  lighterage  bills  and  claims  for  demurrage. 

Statemei^t  of  dredging  ikpm'ationB  under  the  above  appropriafUms, 


Bate  of  Act. 


Junm  18^  1878 
l£ar.  8, 1870 
June  14, 1880 


l^ame  of  oontiactor. 


^K.Klmban. 
W.O.HitclieU 

Total 


Time  of  com- 
mencement. 


JiUyl8,lS80 
M»r.— ,1881 


Time  of  com- 
pletion. 


Jan.  — ,  1881 
Mar.— .1882 


Contract 
price. 


Oenti. 

82^ 
27 


Number 

cable  yanis 

removed. 


63,000 
118,006 


181,006 


Fifteen  thousand  dollars  of  the  total  amount  appropriated  was  applied 
to  the  removal  of  snags,  logs,  and  overhanging  trees. 

Commencing  at  the  ligh^house  near  the  mouth  of  the  river,  in  the 
spring  of  1882,  the  work  was  prosecuted  during  the  working  seasons  of 
1882, 1883,  and  1884.  This  portion  of  the  work  was  completed  on  De- 
cember 23, 1884. 

The  result  of  the  work  has  been  to  secure  a  navigable  channel  from 
the  mouth  of  the  river  to  one-half  mile  above  ^^  Dead  Lake,"  50^  miles,  for 
vessels  drawing  6^  feet,  and  to  the  junction  of  the  Leaf  and  Ohichasaha 
for  vessels  of  lighter  draught,  during  six  or  eight  months  of  the  year. 

The  river  and  harbor  act  of  August  5, 1886,  made  a  further  appropri- 
ation of  $20,000  for  continuing  the  improvement  including  the  bar  at 
the  mouth,  and  directed  that  the  balance  of  the  money  now\)n  hand, 
heretofore  appropriated  for  improving  Horn  Island  Pass,  be  applied  to 
the  same  purpose. 

These  combined  amounts,  together  with  a  small  balance  remaining 
from  former  appropriations,  afforded  the  sum  of  $25,113  available  for 
work  during  the  fiscal  year  ending  June  30, 1887. 

The  new  project  adopted  is  the  securing  of  a  channel  of  navigable 
width  and  minimum  depth  of  12  feet  from  Moss  Point  to  the  anchor- 
age in  the  bay,  at  an  estimated  cost  of  $78,100,  and  maintaining  the 
river  above  Moss  Point  in  its  improved  condition. 

On  September  2,  188G,  a  project  for  the  expenditure  of  the  amount 
available  was  submitted  and  approved  October  29, 1886 ;  $2^500,  or  as 
much  as  might  be  necessary,  was  to  be  expended  in  removing  snags 
and  overhanging  trees  in  the  river  (preservation  of  improvement  already 
obtained).  The  balance  available  (to  be  applied  to  dredging)  was  not 
believed  to  be  sufficient  for  economical  or  efficient  work  in  carrying  out 
the  new  project.  Authority,  therefore,  was  obtained  to  defer  the  dredg- 
ing of  the  channel  until  a  further  appropriation  had  been  made.    It 
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was  deemed  advisable  to  make  a  more  complete  survey  than  the  one 
already  made  for  the  purpose  of  laying  out  the  channel  proposed  to  be 
dredged  at  the  mouth  of  the  river. 

This  surve.v  was  authorized,  and  $900  allotted  for  the  work.  It  was 
commenced  May  21, 1887,  and  field  work  completed  June  22, 1887.  The 
work  during  the  fiscal  year  ending  June  30,  1887,  was  confined  to  the 
making  of  the  above-mentioned  survey.  The  plant  being  in  an  an- 
serviceable  condition,  and  the  condition  of  the  river  being  £:ood^  no 
snagging  was  done. 

It  is  proposed  to  expend  such  funds  as  may  be  available  for  the  fiscal 
year  ending  June  30, 1888,  in  securing,  by  dredging,  a  channel  of  navi- 
gable width  and  as  deep  as  the  amount  available  will  |»ermit,  not  ex- 
ceeding 12  feet,  through  the  bar  at  the  mouth,  and  in  removing  sacb 
logs,  etc.,  from  the  river,  from  Moss  Point  to  Dead  Lake,  as  may  have 
lodged  during  the  suspension  of  the  work. 

Since  the  beginning  of  the  work  of  improvement  large  sales  of  Gov- 
ernment and  State  lands  adjacent  to  the  river  have  been  made  to  cap- 
italists, and  the  continuance  of  the  work  will  offer  farther  inducements 
for  the  development  of  the  resources  of  this  richly-timbered  section. 
The  improvement,  even  in  its  incomplete  state,  has  already  been  of  great 
benefit  to  the  country  depending  for  its  trade  upon  the  navigation  of 
this  river. 

This  improvement  will  not  be  permanent  in  its  character ;  $2,500  will 
be  required  annually  for  the  removal  of  snags  in  order  to  maintain  the 
river  above  Moss  Point  in  its  present  improved  condition — the  annual 
amount  necessary  to  preserve  the  dredged  channel  can  not  at  present  be 
estimated. 

Money  statement 

Jaly  1, 1886,  amoant  available 1113.37 

Amoant  appropriated  by  act  approved  Aagast  5, 1886 25,  OOO.  00 

25,113.37 
July  1,  1887,  amount  expended  daring  fiscal  year,  ezclnsive  of  liabilities 
outstanding  July  1,  1886 1,508.12 

July  1,  1887,  amount  available 23,605.25 

■-  ■ 

r  Amount  (estimated)  re<juired  for  completion  of  existing  project 54, 494. 75 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    55, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 


Statiatical  statement  of  commerce  of  the  port  of  Pmeoagoula^  Mi»».,for  fieoal  year  endhte 

June  30, 1887. 


VmmIs. 


Fonicn 

Amenoan 

CoMtwise. 4. 


Total 


Entrances. 


No. 

Tont. 

85 

41,253 

134 

20,932 

98 

13,682 

817     81,867 


Cieaiancc^ 


No. 
88 
173 
135 


896 


62,008 
38,374 
27.  US 


117.495 


Pew ■ 

Datiea  on  importi . . . . 

ToDDagoduM 

Hospital  colleotlons.. 

Total 


$747.84 

389.91 

1,295.64 

208.00 

3,020.99 
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The  foUowiog  is  the  approximate  trade,  iuclading  both  foreign  and  coastwise. 

75,000,000feetlunaber,  at$12perM....* ' |900,000 

700,000  barrels  charcoal,  at  11  cents 77,000 

1,250  barrels  tarpentiue,  at  112.60 15,750 

5,000  barrels  rosin,  at|2 10,000 

800,000  shingles,  at|3perM 2,40n 

MiseellaneonSy  bricks,  hides,  tallow ,  country  produce 2, 00 J 

Total 1,007,150 


Q7. 

IMPROVEMENT  OP  HARBOR  AT  BILOXI  BAY,  MISSISSIPPI. 

The  examination  of  this  roadstead,  provided  for  by  the  third  section 
of  the  river  and  harbor  act  of  March  3,  1881,  was  made  during  the 
months  of  August  and  September,  1881. 

The  report  is  contaiued  in  Annual  Report  of  Chief  of  Engiueers,  1882, 
Appendix  K  27. 

The  examinal^ion  showed  that  between  the  roadstead  and  the  Back 
Bay  are  situated  a  series  of  mad  flats  called  ^'  Deer  Island  Flats,"  about 
1^  miles  east  of  Biloxi,  having  a  present  depth  of  4  feet. 

The  improvement  understood  to  be  desired  was  to  secure  through 
these  flats  st  channel  8  feet  deep. 

The  estimated  cost  of  the  work  by  dredging  was  $35,000. 

The  act  of  Congress,  August  2,  1882,  appropriated  $5,000  for  the  im- 
provement of  the  roadstead. 

No  project  was  submitted,  the  amount  appropriated  being  deemed 
insafflcient  for  an  economical  prosecution  of  the  work ;  authority  was 
therefore  obtained  to  defer  all  action  until  a  further  appropriation  was 
made. 

The  act  of  July  5, 1884,  directed  that  the  balance  of  the  money  here- 
tofore appropriated  for  the  roadstead  be  applied  to  the  deepening  of 
the  channel  from  Mississippi  Sound  to  the  wharves  of  Biloxi. 

An  examination  was  made  of  this  locality  in  the  months  of  August 
and  September,  1881,  and  report  is  contained  in  Annual  Eeport  of  Chief 
of  Engineers,  1882,  Appendix  K  l7. 

The  desired  improvement,  as  indicated  by  the  examination,  was  the 
deepening  of  the  channel  from  Mississippi  Sound  to  the  wharves  of 
Biloxi  from  4}  feet,  the  least  depth  at  that  time,  to  8  feet,  and  the  esti- 
mated cost  was  $55,000. 

It  was  not  deemed  economical  or  judicious  to  commence  the  work 
with  the  small  amount  on  hand.  Authority  was  therefore  obtained  to 
hold  the  appropriation  until  a  further  one  was  made  to  justify  a  call 
for  bids. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  $12,500, 
thus  afifording,  with  the  balance  on  hand,  the  sum  of  $17,488.55  for  car- 
rying on  the  work  of  improvement. 

The  plans  and  estimates  heretofore  submitted  were  based  upon  an 
examination  only  (not  sufficient  for  laying  out  the  work  properly),  the 
limit  of  time  and  money  preventing  a  complete  survey;  therefore  9 
careful  survey  of  the  cbannel  from  Mississippi  Sound  to  the  wharves  o/ 
Biloxi,  to  locate  channel  to  be  dredged,  was  recommended  to  be  made 
This  recommendation  was  approved,  and  $000  from  amount  available 
was  allotted  for  the  work. 
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This  survey  was  made  during  the  mopths  of  April  and  May,  tliis  year. 
Projects  and  estimates  will  be  submitted  early  in  next  fiscal  year. 

This  constituted  the  work  on  this  improvement  during  the  fiscal  year 
ending  June  30, 1887. 

The  amount  on  hand  and  such  sum  as  Congress  may  appropriate  will 
be  applied  to  prosecuting  the  improvement  in  accordance  with  such 
project  as  may  hereafter  be  adopted. 

Money  statement. 

July  1, 1886,  amount  available $4,968.55 

Amount  appropriated  by  act  approved  AugoBt  5, 1886 $12, 500. 00 

17,488.56 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1«86 964.91 

July  1, 1887,  amount  available • 16,523.64 

{Amount  (estimated)  required  for  completion  of  existing  project 37, 500.00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1889    37, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


• 


COMMERCIAL  STATISTICS  BILOXI  HARBOR,  MISSISSIPPI. 

The  present  annual  commerce  of  Biloxi  is  approximately  estimated  as  follows : 

4  canning  factories,  employing  seven  hundred  and  fifty  employes $167, 793.40 

4,000  feet  of  lumber,  at  til 44,000.00 

4,500  cords  of  wood,  at  $1.40 6,300.00 

1,500,000  bricks,  at  $9 : 13,500.00 

275,000  laths,  at$1.25 34^75 

V/ool  and  hides 24,000.00 

Potteries,  fullers  earth 7,500.00 

Poultry 10,000.00 

Charcoal 35,000.00 

Oysters  (balk  and  shell) 30,000.00 

Fish  (fresh  and  salt) 22,000.00 

Total 360,437.15 

'Imports,  general  merchandise 350,000.00 

Total 710.937.15 

One  hundred  and  thirty-seven  light-draught  schooners  are  engaged  in  the  coastwise 
trade,  carrying  chiefly  oysters,  charcoal,  wood,  pottery,  and  fullers  earth. 

The  increase  of  commerce  likely  ^o  ensue  from  the  completion  of  this  improvement 
would  be  impossible  to  estimate  at  present. 


Q8. 

IMPROVEMENT  OP   PEARL  RIVER,  MISSISSIPPI,  BETWEEN  EDINBURGH 

AND  CARTHAGE. 

A  survey  of  this  part  of  Pearl  Biver  was  made  under  direction  of 
Maj.  Amos  Stickney,  Corps  of  Engineers,  U.  S.  Army,  during  themonth 
of  November,  1883. 

The  original  project  for  the  improvement  of  this  part  of  the  river  is  to 
afford  a  high-water  channel  from  Edinburgh  to  Carthage,  a  distance  of 
24$  miles,  for  six  or  eight  months  of  the  year,  at  an  estimated  cost  of 
fl3,404. 
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There  is  no  navigable  cbannc4  in  the  greater  portion  of  this  part  of 
the  river  during  low  water.  Although  high  banks  are  found  on  both 
sides  of  the  river,  yet  the  river  is  so  obstructed  by  fallen  trees,  snags, 
roots,  logs,  sand,  and  mud-bars  and  overhanging  trees  that  navigation 
by  the  steamer  O.  R,  Singleton^  built  for  this  trade  in  18S3,  was  only  pos- 
•fiible  during  very  high  water. 

The  following  appropriations  have  been  made: 

Byactof  Jnly5,  1884 $2,500 

By  act  of  August  5,  1886 2,250 

Total 4,750 

Under  the  appropriation  of  $2,500  made  by  act  of  July  5, 1884,  work 
on  this  part  of  the  river  was  commenced  at  Edinburgh  on  the  17th  of 
November,  1884,  and  continued  until  the  23d  of  January,  1886,  when 
the  river  becoming  too  high  for  working  to  advantage,  operations  were 
suspended. 

Nineteen  miles  of  this  part  of  the  river  were  partially  improved. 

On  the  3d  of  September,  1885,  operations  were  resumed.  Commenc- 
ing 19  miles  below  Edinburgh,  the  work  was  carried  down  to  Cathage, 
5f  miles.  Such  stumps,  roots,  logs,  and  trees  as  were  found  most  in  the 
way  were  removed  by  cutting  and  blasting. 

On  September  30, 1885,  the  appropriation  being  nearly  exhausted, 
operations  were  suspended,  and  the  plant  and  property  stored  at  Edin- 
burgh. 

Under  the  appropriation  of  $2,250,  made  by  act  of  August  5, 1885, 
operations  were  resumed  on  November  16,  1886,  and  caixied  down- 
stream 20f  miles,  within  4  miles  of  Carthage.  Only  the  most  dangerous 
and  troublesome  obstructions  were  removed,  however,  the  object  being 
to  render  as  great  assistance  to  steam-boat  navigation  during  the  pres- 
ent boating  season  as  possible. 

On  account  of  high  water  and  cold  weather,  work  was  suspended  on 
the  18th  of  December,  1886,.  and  has  not  since  been  resumed,  as  it  was 
deemed  advisable  to  defer  all  work  until  such  a  time  as  would  allow 
ox)erations  to  be  prosecuted  uninterruptedly. 

The  method  of  improvement  is  the  removal  of  obstructions  from  the 
channel  and  clearing  of  the  banks  of  overhanging  trees  by  hired  labor 
and  purchase  of  material  by  contract. 

SUMMARY   OF  WORK  DONE- DURING  THE  FISCAL  YEAR. 

SnagB  removed 588 

Stamps  removed 2G5 

XiOgs  removed 290 

Overhanging  trees  removed 760 

Owing  to  the  continual  washing  of  banks,  causing  trees  to  fall  in,  the 
improvements  made  will  not  be  permanent.  It  is  estimated  that  an 
annual  expenditure  of  $500  will  maintain  the  river  in  the  condition 
contemplated  by  the  plan  of  improvement. 

Considerable  benefit  was  derived  from  the  work  so  far  done,  as  shown 
by  the  fact  that  l)efore  the  improvement  the  time  consumed  by  the 
steamer  ascending  the  river  from  Carthage  to  Edinburgh  averaged  six 
days,  while  after  the  improvement  the  steamer  made  several  trips  in 
twelve  hours. 

The  condition  of  the  improvement  on  June  30, 1887,  was  such  as  to 
allow  boats  of  3J^  feet  draught  of  water  to  navigate  the  river  between 
Edinburgh  and  Carthage  with  comparative  safety  on  a  rise  of  5  feet 
above  ordinary  low  water. 
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Before  the  improvement  most  of  tbe  produce^and  merchaDdise  had  to 
be  hauled  by  wa^zous  betwecD  Ediubuigh  aud  railroad  statious,  geuer 
ally  a  di^^taucc  of  from  30  to  GO  uiiles. 

The  reductiou  aud  saviug  iu  railroad  freights  by  river  competition^ 
due  io  the  improvemeut,  is  cousideraUle,  as  »howu  by  the  following  ex> 
hibit: 

Freight  on  a  barrel  of  flour  from  New  Orleans  delivered  at  Edinburgh 
was,  before  the  improvement,  $2.10;  now  it  is  i  5  cents. 

The  saving  on  a  ton  of  fertilizer  is  $5;  on  a  bale  of  cotton,  $4. 

It  18  estimated  that  the  aggregate  saving  in  freights  aud  insurance 
anunally  to  the  farming  interests  of  the  counties  adjoining  the  river, 
due  to  the  improvement,  will  not  fall  short  of  $30,000. 

The  rate  of  insurance  both  up  aud  down  stream  has  been  reduced 
nearly  one- third. 

Only  one  boat — the  steamer  0.  R.  Singleton — ^lias  been  employed  on 
this  section  of  the  river  duriug  the  fiscal  year. 

Iler  dimensions  are,  length,  05  feet;  tonuage,  110;  draught  of  water, 
4t^  feet. 

Owing  to  almost  continuous  low  water  during  the  year  this  steamer 
could  only  make  one  trip  to  Jackson  aud  return,  carrying  on  her  down 
trip  500  bales  of  cotton,  valued  at  $1^.3,000 ;  bringiug  back  on  her  return 
trip  100  tons  of  general  merchandise,  etc.,  valued  at  $20,000.  Five 
thousand  saw  logs  were  carried  down  the  river,  valued  at  $10,000. 

Money  statement. 

Jnly  1,  1A86,  amoant.  available $0.56 

Amouut  appropriated  by  act  approved  Aagnst  5,  1886 2,  ii5U.  00 

2,SJ50.5$ 
Jaly  1, 1887,  araount  expended  during  fiscal  year,  ezclnsive  of  liabilities 
outstanding  July  l,lod6 1,137.04 

July  1, 1887,  amount  available 1.11:1.51 

{Anionnt  (estimated)  reqniredfor  completion  of  existing; pmiect 10,964.00 
Amount tbat can  be protitably  t  zpendedin  fiscal  yeareudiug  Jun«*30, 1889    11,000.00 
Submitteil  in  compliance  willi  requirements  of  sections  2  of  river  and 
harbor  acts  of  1666  and  18o7. 


mPROVEMENT  OF  PEAEL  EIVER,  MISSISSIPPI,  FROM  JACKSON  TO  CAE- 

THAGE. 

An  examination  of  this  part  of  the  river  was  made  under  direction  of 
Capt.  C.  W.  Howell,  Corps  of  Kuginecrs,  U.  S.  A.,  iu  l^)79. 

The  origiual  project  for  the  improvement  of  thib  part  of  the  river 
consisted  iu  the  removal  of  snags,  logs,  and  overhanging  trees^  aud  was 
to  afford  a  clear  channel  of  navigation  5  feet  deep  at  a  low  stage  of  river 
from  Jackson  to  Carthage,  a  distance  of  103  miles,  at  an  estimated  cost 
of  $21,000. 

This  amount  is  not  sufficient  to  clear  Ihe  river  of  obstructions  so  as 
to  give  safe  navigation  during  a  low  stage  of  water.  The  origiual  esti- 
mate should  1h)  increased  $20,000. 

The  reason  for  the  increase  in  the  expenditure  over  the  origiual  esti- 
mate is  that  the  examiuation  was  made  at  a  high  stage  of  water,  when 
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maDj  of  the  obstructions  coald  Dot  be  seen,  aud  the  estimates  were 
bami  OD  tht^  report  of  the  examiuatiou. 
The  foUowin^  appropriatious  have  been  made : 

Byactof  Mar.    3,  1879 $6,000 

Jnnol4,  1880 7,600 

Mar.    3,  1881 2,600 

Aug.    2,  1882 2,500 

Aug.    5,  1886 2,260 

Total 20,750 

• 

Under  the  appropriation  of  $6,000  made  by  act  of  March  3, 1379,  a 
coDtract  was  entered  into  with  J.  S.  Hamilton,  November  20,  .1379,  for 
the  improvement  of  this  part  of  the  river. 

Under  the  appropriation  of  |7,80O  made  by  act  of  Jane  14,  1880, 
another  contract  was  made  with  J.  S.  Hamilton  to  continue  the  work. 

Under  the  appropriation  of  $2,500  made  by  act  of  March  3, 1381,  after 
dne  advertisement  no  bids  were  received,  and  the  amount  was  allowed 
tostand  awaiting  further  appropriations  sufficient  to  warrant  commence- 
ment of  work. 

Under  the  appropriation  of  $2,500  made  by  act  of  August  2, 1882,  a 
project  was  submitted  August  17,  1882,  to  continue  the  work  by  hired 
labor,  which  was  approved. 

The  work  under  the  Hamilton  contract  did  not  prove  satisfactory  and 
the  contracts  were  annulled  September  22,  1882. 

On  July  8,  1884,  the  work  was,  in  accordance  with  instructions  from 
the  office  of  the  Chief  of  Engineers,  U.  S.  Army,  transferred  by  Maj. 
Amos  Stickuey,  Corps  of  Engineers,  U.  S.  Army,  to  Maj.  A.  N.  Damrell, 
Corps  Engineers,  U.  S.  Army,  and  the  improvement  was  carried  con- 
tinnously  down-stream  to  a  point  12  miles  below  McFadden's  Ferry,  at 
Carthage. 

In  the  balance  of  the  river  down  to  Jackson  only  the  worst  and  most 
dangerous  places  were  partly  improved. 

In  January,  1885,  the  appropriation  being  exhausted^  the  derrick  and 
quarter  boats  were  carried  down-stream  to  Wakiah  Blufif,  the  boats  and 
machinery  overhauled,  aud  the  boats  laid  up  to  be  used  on  the  improve- 
ment of  the  river  below  Jackson. 

Dnder  the  appropriation  of  $2,250  made  by  act  of  August  5,  1885, 
work  was  renamed  in  January,  1^7,  by  hired  labor  aud  purchase  of 
material  l>y  contract. 

Commencing  at  Carthage,  work  was  prosecuted  downstream  to  Par- 
tin'6  Bluff,  40  miles  below. 

The  improvement  was  only  partial,  the  object  being  to  remove  only 
snch  obstructions  as  were  the  most  troublesome  to  navigation  during 
the  next  boating  season. 

A  riKc  in  the  river  on  the  29th  of  January  compelled  a  suspension  of 
the  work,  and  it  was  deemed  to  be  to  the  best  interest  of  the  Government 
to  defer  all  work  until  such  a  time  as  would  allow  operations  to  be 
prosecuted  uninterruptedly. 

SUMMARY  OF  WORK  DONE  DURING  THE  FISCAL  TEAR. 

Nnmljer  of  Bnags  removed 323 

Nnmber  of  Bouken  logB  removed 2ox 

Kamber  of  overhaDging  treeji  removed 216 

Nambor  of  Mtainps  iemov«d 197 


i 
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Before  the  improvement,  even  during  high  water,  steamers  conld  not 
make  more  than  two  trips  a  month  between  Jackson  and  Carthage,  while 
since  the  improvement  boats  make  four  and  live  trips  a  month. 

The  condition  of  the  river  on  June  30, 1887,  was  as  follows: 

Boats  of  3-loot  draught  of  water  can  navigate  with  comparative  safety 
at  a  stage  of  4  feet  above  low  water  from  Carthage  down  to  Partin's 
Bluff,  a  distance  of  46  miles;  the  remaining  distance  down  to  Jackson, 
59  miles,  can  only  be  navigated  on  a  6  or  7  foot  rise. 

Owing  to  caving  in  of  banks  and  shifting  of  the  channel,  the  improve- 
ments so  far  made  and  contemplated  will  not  be  permanent ;  an  annual 
expenditure  of  $2,400  would  maintain  the  river  in  the  condition  contem- 
plated by  the  plan  of  improvement. 

Money  statement 

Amount  appropriated  by  act  approved  Angnst  5, 1886 $2, 250. 00 

July  1,  1887,  amount  expended  during  fiscal  year,  excloBive  of  liabilities 
outstanding  July  1, 1886 269.40 

July  1,  1887,  amount  available 1,980.60 

{Amount  (estimated)  required  for  completion  of  existing  project 29, 000. 00 
Amount  thatcan  beprofitably  expended  in  fiscal  yearending  June 30, 1889    29, 000. 00 
Submitted  in  compliance  ^ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Vessels  navigating  on  Pearl  River^  Mississippi, 


Name  of  veasel. 


Description. 


O.  R.  Singleton 

Dora 

2flAt-boaU.... 


St«rD-wbeel 
Propeller... 
Towing .... 


Length. 


FeeL 


95 
35 

75 


Beam. 


FeeL 
23 
8 
18 


Draaght. 


Feet. 


8 
3 


Tonnage. 


110 


Statement  of  staple  articles  transported  on  river, 

TTP-STBEAM. 


Articles. 


Grain 

Oeneral  merobandiee. 
PertUiaera 


Total 


No. 


Tons, 
160 
160 

eo 


Value. 


$4.»0 

80,000 

1.SO0 

36.800 


D0WN.8TBEAK. 


Cotton. bales. 

Stoves .• 

Lumber 


feet. 

Firewood cords. 

Saw-logs 


Total 


APPENDIX   Q — ^REPORT   OP  MAJOR  DAMRELL.  1339 

Before  the  improvement  most  of  the  produce  and  merohandiee  had  to  he  hauled 
between  Carthage  and  other  landings  on  the  river  and  the  nearest  railroad  stations, 
generally  a  distance  of  from  25  to  40  miles. 

The  redaction  and  saving  in  railroad  freights  by  river  competition,  dne  to  the  im- 
provement, is  considerable,  as  shown  by  the  following  exhibit: 

Freight  ou  a  barrel  of  floar  from  Jackson,  Miss.,  delivered  at  Carthage,  was  $1.80 
before  the  improvement ;  now  it  is  50  cents. 

The  saving  on  a  bale  of  cotton  down  stream  is  $3.50 ;  on  a  ton  of  fertilizer,  |5. 

The  rate  of  insurance,  on  freights,  both  up  and  down  stream,  has  also  been  con- 
siderably rednced ;  ^he  exact  reduction,  however,  could  not  be  ascertained. 


Q  zo. 

IMPROVEMENT  OF  PEARL  RIVER,  MISSISSIPPI,  BELOW  JACKSON. 

The  original  project  for  ImproviDg  this  part  of  the  river  was  adopted 
in  1880,  the  object  being  to  obtain  a  navigable  channel  5  feet  deep  at 
low  water  from  Jackson  down  to  the  month  by  the  removal  of  snags, 
stnmpSy  roots,  and  snnken  trees,  and  the  clearing  of  the  banks  of  over- 
hanging trees,  at  an  estimated  cost  of  $95,040,  based  npon  the  report 
of  a  survey  made  under  direction  of  Capt.  G.  w.  Howell,  Corps  of  En- 
gineers, U.  S.  Army,  by  Mr.  H.  G.  Collins,  assistant  engineer  in  charge, 
in  March  and  April,  1879,  at  a  stage  10  feet  above  low  water. 

Congress,  by  act  approved  July  5, 1884,  included  the  bar  at  the  month 
of  the  river  (East  Pearl),  the  rongh  estimate  of  the  cost  of  improvement 
of  which  is  $20,000. 

The  following  appropriations  have  been  made: 

By  act  of  Jnne  14,  1880 |90,000 

By  act  of  Mar.  3,  1881 25,000 

By  act  of  Aug..  2,  1882 15.000 

By  act  of  July  5, 1884 10,000 

By  act  of  Aug.  5,1886 13,125 

93.125 

After  due  advertisement  a  contract  was  entered  into,  October  7, 1880, 
with  S.  K.  Kimball,  for  the  improvement  of  196  miles  of  the  river  from 
Jackson  down. 

Owing  to  high  water  the  contractor  was  unable  to  complete  his  work 
within  the  time  specified,  January  1, 1882,  and  an  application  for  ex- 
tension of  time  to  January  1, 1883,  was  approved. 

Under  the  appropriation  of  $25,000,  made  by  act  of  March  3, 1881,  a 
project  for  the  expenditure  of  this  amount  was  submitted  and  approved. 

After  dne  advertisement  a  contract  was  entered  into  with  6.  A.  Mey- 
ers for  the  improvement  of  100  miles  more  of  the  river,  commencing  at 
a  point  195  miles  below  Jackson,  the  end  of  EimbalPs  work. 

On  July  27, 1882,  the  work  was  reported  finished,  but  an  inspection 
showed  that  it  was  not  in  accordance  with  specifications,  and  the  con- 
tractor resumed  work. 

August  23, 1882^  the  work  was  accepted. 

Two  hundred  and  ninety-five  miles  of  this  part  of  the  river  were 
somewhat  improved,  and  there  remained  &om  15  to  20  miles  of  bad 
river  near  the  mouth  upon  which  no  work  had  been  done. 

Under  the  appropriation  of  $15,000,  made  by  act  of  August  2, 1882, 
the  amount  was  to  be  expended  under  the  supervision  of  the  United 
States  Engineer  Office  by  hired  labor. 

In  November,  1883,  the  work  was,  for  various  reasons,  suspended;  a 
watchman  was  placed  on  the  plant  to  take  care  of  the  property. 
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The  work  accomplished  by  hired  labor  was  the  closure  of  12  runont 
bayoas  by  levees  and  piling,  the  catting  of  120  snags,  and  the  girdling 
of  700  trees  on  the  banks. 

Under  the  appropriation  of  $10,000,  made  by  act  of  July  5, 1884,  the 
work  on  the  improvement  of  this  part  of  the  river  was  continued  by 
hired  labor  till  September,  1884. 

In  accordance  with  instructions  from  the  Chief  of  Engineers,  TT.  S. 
Army,  dated  Washington,  D.  C,  July  8, 1884,  this  work  was  transferred 
by  Maj.  Amos  Stickney,  Corps  of  Engineers,  U.  S.  Army,  to  Maj.  A.  N. 
Damrell,  Corps  of  Engineers,  U.  S.  Army. 

The  sum  of  $5,154.83  was  transferred  by  Major  Stickney. 

Ten  thousand  dollars,  appropriated  by  act  of  Congress,  approved  July 
5, 1884,  was  also  available,  making  a  total  on  hand  at  the  transfer  of 
$15,154.83. 

From  September  to  Ist  of  December,  1884,  operations  on  this  part  of 
the  river  were  suspended,  and  a  watchman  was  employed  to  take  care  of 
the  property. 

Work  was  again  commenced  December  1, 1884,  and  cx>ntinued,  when- 
ever the  stage  of  water  permitted  working  to  advantage,  to  the  30th  of 
June,  1885,  at  which  time  the  condition  of  the  improvement  was  ^s  fol- 
lows : 

Two  hundred  and  ninety-five  miles  of  this  river,  from  Jackson  down 
to  Poitevant's  Bluff,  had  been  partially  improved  by  contract.  Fifteen 
miles  of  this  distance,  from  the  head  of  West  Pearl  River  down  to 
lower  end  of  Homes  Bayou,  had  been  reworked  by  hired  labor,  but  the 
improvement  had  not  been  completed. 

During  the  fiscal  year  ending  June  30, 1886,  operations  were  con- 
tinued from  the  30th  of  June^  1885,  to  March,  1886,  at  which  time  the 
appropriation  was  almost  exhausted. 

A  watchman  was  placed  on  the  plant  to  take  care  of  the  property. 

Under  the  approi)riation  of  $13,125  made  by  act  of  August  5,  1886, 
operations  on  this  part  of  the  river  were  resumed  September  5,  1886. 

The  plant  was  thoroughly  overhauled  and  put  in  good  working  con- 
dition. 

The  work  consisted  in  completing  the  cut-off  near  the  head  of  West 
Pearl  River,  and  the  full  improvement  of  the  river  from  the  cut-off 
down  to  the  New  Orleans  and  Northeastern  Bailroad  Bridge,  a  distance 
of  30  miles^  5  miles,  of  river,  from  Middle  River  down  to  Indian  Vil- 
lage, were  fully  improved  by  clearing  the  banks  of  overhanging  trees, 
DO  other  work  being  necessary. 

From  June  16  to  June 30, 1887,  preparations  were  made  for  construct- 
ing  a  temporary  pile-driver  for  closing  Farr  Slough  and  collecting  a 
number  of  willow  piles  and  brush. 

The  following  is  the  summary  of  work  performed  during  the  fiscal 
year: 

Kanober.  Number. 


Snags  removed 1,076 

Stumps  removed 1,1272 

Roots  removed 7t>b 

Sooken  logs  removed 1,446 

Sunken  trees  removed 1,070 


Overhanging  trees  removed 9,346 

Trees  deadened 1,531 

Cords  willows  planted 178 

Knnning  yards  cane  removed 1, 584 

Cubic  y'ds  clay  and  sand  removed.  1, 628 


The  timbers  and  sides  of  the  old  Confederate  gunboat  Arrow  were 
cut  down  to  dead  low-water  level,  and  a  large  amount  of  drift  and 
brnsb  were  removed. 

The  condition  of  this  part  of  the  river  has  been  gre.itly  improved  by 
the  work  done,  particulnrly  the  river  below  the  cut-off  near  the  head 
of  West  Pearl  Kiver  and  llomes  Bayou,  wbich  before  the  improvement 
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had  always  been  considered  the  most  dau^ic^rous  and  troublesome  por. 
tion  of  the  whole  river. 

The  cut-oflf  near  the  head  of  West  Pearl  River  is  now  in  a  perfect 
condition  for  navij^ration,  the  river  from  the  head  of  the  cut-off  down  to 
the  head  of  West  Peail  is  shoaling  rapidly,  and  that  portion  from  the 
head  of  West  Pearl  down  to  the  lower  end  of  the  cutoff  is  entirely  dry 
at  a  3-foot  rise  above  ordinary  low  water;  four-tilths  of  the  volume  of 
water  from  the  main  river  above  now  enters  the  cut  off',  and  couse- 
qaently  that  portion  of  the  river  immediately  below  the  cut-off*,  where 
there  ased  to  be  sand-bars  and  shoals,  has  now  an  uniform  depth  of  6 
feet  at  an  ordinary  low  stage  of  river. 

Light-draught  boats  can  now  navigate  the  river  from  the  mouth,  at 
the  Kigolets,  to  the  bead  of  the  cut-off,  51  miles,  all  the  year  round,  and 
to  Columbia,  158  miles,  and  Monticello,  214  miles,  at  a  5- foot  rise  above 
low  water  six  months  in  the  year. 

The  condition  of  the  river  above  the  cut-off  as  far  as  Jackson,  Miss., 
is  about  the  same  as  when  left  by  the  contractors  in  1883,  no  work  hav- 
ing been  done  there  since,  and  can  be  navigated  only  safely  on  a  6  or 
7  foot  rise. 

The  benefits  derived  by  the  improvement  of  the  river  effected  up  to 
Jane  30. 1887,  are,  greater  security  to  navigation  between  New  Orleans, 
La.^  ana  Columbia  and  Monticello,  Miss.,  and  reduced  freights  and  in- 
sorances  on  merchandise  and  produce. 

A  large  proportion  of  the  cotton,  merchandise,  etc.,  were  before  the 
improvement  hauled  from  Columbia,  Monticello,  and  other  towns  and 
settlements  Ipcated  on  the  river,  to  the  nearest  railroad  stations  on  the 
niinois  Central  and  New  Orleans  and  Northeastern  railroads,  a  distance 
of  from  20  to  40  miles. 

Freight  on  a  bale  of  cotton  shipped  in  this  way  to  New  Orleans,  La., 
was  $4.80,  on  a  barrel  of  flour,  $J. 

Freight  on  a  bale  of  cotton  shipped  down  the  river  from  Columbia, 
Miss.,  delivered  at  New  Orleans,  La.,  costs  now  $1  per  bale,  a  barrel  of 
flonr  50  cents,  other  freights  in  proportion. 

This  shows  there  is  a  very  large  reduction  and  saving  in  freights  by 
river  competition  by  the  improvement  of  the  river. 

It  is  proposed  to  apply  the  amount  available,  and  any  appropriation 
that  may  be  made  for  the  next  fiscal  year,  to  the  closing  effectually  of 
Farr  Slough,  and  to  the  improvement  of  the  river  above  the  cutoff  to- 
wards Jackson,  Miss.,  as  far  up  as  the  amount  available  will  permit. 

In  addition  to  the  improvement  of  the  river  proper  the  increased 
Inmber  trade  of  the  mills  situated  on  the  river,  particularly  that  of 
Messrs.  Poitevant  and  Faroe  at  Pearlington,  Miss.,  located  about  12 
miles  above  the  mouth  of  East  Pearl  River,  demands  the  deepening  of 
the  bar  at  the  mouth  by  dredging. 

Vessels  of  7  feet  draught  of  water  can  be  loaded  at  the  mills  on  the 
river,  but  the  lumber  for  vessels  of  heavier  draught,  of  which  there  are 
a  large  number  loaded  by  the  mills,  must  now  be  lightered  and  towed 
over  the  bar,  which  not  only  causes  great  delay,  but  heavy  expenses. 

It  is  desired  by  mill-owners  and  those  intert^sted  in  the  lumber  busi- 
ness on  the  river  to  obtain  a  12-foot  channel. over  the  bar. 

After  vessels  cross  the  bar  there  is  sufficient  water  np  to  the  mills  to 
load  down  to  12  feet. 

The  estimated  cost  of  dredging  a  channel  12  feet  deep  at  mean  low 
tide  over  the  bar  at  the  mouth  of  East  Pearl  River  is  $20,000. 

Owing  to  the  caving-in  of  banks  after  freshets,  as  also  to  the  shifting 
of  the  channel,  the  improvements  so  far  made  and  contemplated  wiU 
j^pt  be  fevrnwent. 
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An  annual  appropriation  of  $5,000  would  be  sufficient  to  maintain 
the  river  in  the  condition  contemplated  by  the  plan  of  improvement. 
The  amount  asked  for  this  work  is  in  excess  of  the  orii^inal  estimate. 
The  reasons  are  as  follows : 

L  The  survey  of  the  river  upon  which  the  original  estimate  was  based 
was  made  at  a  stage  10  feet  above  low  water ;  the  result  was 
a  decided  underestimate  of  tiie  amount  of  work  and  cost. 
II.  A  large  portion  of  the  work  was  done  by  contract,  and  so  done  by 

the  contractors  as  to  require  reworking. 
UI.  The  obstructions  forming  each  year  of  snags,  sunken  logs,  and 
trees  and  overhanging  trees  requiring  removal,  were  not  in- 
cluded in  the  original  estimate,  but  are  included  up  to  date  in 
the  proposed  modification  of  existing  project. 
The  extent  of  the  anticipated  excess  is  $^,000. 
Commercial  statistics  from  the  saw-mills  located  on  the  river  could 
not  be  obtained  in  time,  but  will  be  forwarded  as  a  supplementary  re- 
port. 

Owing  to  the  unprecendented  and  continuous  low  water  during  almost 
the  entire  year,  steamers  navigatinglthe  river  up  to  Columbia  and  Mon- 
ticello,  Miss.,  were  unable  to  make  their  usual  number  of  trips.  The 
shipments  of  cotton  down-stream  and  merchandise  up-stream  are  there- 
fore less  than  those  of  last  year. 

Money  statement 

July  t,  1886,  amount  available $1.45 

Amoant  appropriated  by  act  approved  August  5,  1886 13, 126. 00 

13, 126. 45 
July  1, 1887,  amoant  expended  daring  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1, 1886 8,308.95 

July  1,  1887,  amoant  available 4,817.50 


Amoant  (estimated)  required  for  completion  of  existing  project 70, 000. 00 

Amount  that  can  be  nrofitably  expended  infiscal  vear  ending  June  30, 1889    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Statement  of  vessels  employed  on  Pearl  River  helaw  Jackson, 

Character  of  vessels. 

Iff'nmber. 

Toma^. 

SteMii-boatB 

0 
8 

4 

SQO 

Sehoooers 

SliO 

vi&t.boata 

1M 

Statement  of  staple  articles  tran^^rted  on  Pearl  River  below  Jackson,  to  and  from  New 

Orleans,  La,,  and  saw'mills  near  mouth, 

ZK)WK-SrBEAM. 


Artidwu 


Cotton bttles.. 

KIco '. r barrels.. 

Turpentine (\o 

Resin do — 

Stares number.. 

Fire*  wood cords.. 

Fowls  and  eggs dozen.. 

Saw  logs,  pine nnmber.. 

Saw  logs,  cypress do 

Total 


Qaaatity. 


•ST'srst 


Valne. 


2,000 

$100,000 

1,400 

14,000 

1,000 

13,000 

3,000 

8,000 

10,000 

2,000 

4,000 

10,000 

1,200 

2,000 

280,000 

560,000 

0,000 

24,000 

785^000 


APPENDIX   Q — BEPOBT   OF   MAJOR   DAMBELL. 


1343 


Staiemtni  of  Staple  ariiclea  tranaporkd  on  Pearl  Biver  beloto  Jackson^  etc, — Continued. 

UP-STRSAM. 


Article*. 


PertQlBert » tons.. 

Gndn do.... 

Machinery do 

Genend  merohandiee do.... 


Eatimated 
value. 


^    $300,000 


Q  II. 

PRELDflNARY  EXAMINATION  OF  NOXUBEE  RIVER,  MISSISSIPPI,  TO  AS- 
CERTAIN WHETHER  IT  CAN  BE  MADE  CONTINUOUSLY  NAVIGABLE  BY 
A  SYSTEM  OF  LOCKS  AND  DAMS,  OR  OTHERWISE. 

United* States  Engineer  Office, 

Mobile  J  Ala.  J  February  9, 1887. 

Sm :  I  have  the  honor  of  submitting  the  following  report  conoernlng 
the  preliminary  examination  of  the  ^^Koxabee  Biver,  Mississippi,  to  as- 
certain whether  it  can  be  made  continuously  navigable  by  a  system  of 
locks  and  dams"  provided  for  by  river  and  harbor  act,  August  5, 1886. 

A  careful  examination  of  this  river  was  made  from  its  moQth  up  to 
Macon,  Miss.,  in  November  and  December,  1879,  report  of  which  is  con- 
tained in  Annual  Report  .of  Chief  of  Engineers  for  1880,  part  2,  from 
which  it  appears  that  such  an  improvement  as  was  warranted  by  the 
present  commerce,  or  wbat  woald  be  probably  developed  in  the  near 
future,  could  be  made  at  an  estimated  cost  of  about  $65,000,  with  $3,000 
per  annam  afterward  for  preserving  improvement. 

The  improvement  suggested  was  to  remove  snags,  logs,  and  over- 
hanging trees  so  as  to  give  a  good  high  water  channel.  The  greater 
portion  of  the  work  has  already  been  completed. 

Some  use  has  already  been  made  of  the  river  by  steam -boats. 

The  only  other  system  of  improvement  is  by  locks  and  dams,  and  in 
my  opinion  the  river  is  not  worthy  of  improvement  in  that  way  on  ac- 
count of  the  great  cost  and  the  comparatively  small  amount  of  commerce 
to  be  benefited. 

The  fall  in  the  rivei*  is  approximately  47  feet.  The  low-water  dis- 
charge is  very  small. 

The  river  in  its  upper  portion  has  an  average  width  of  only  60  feet, 
contracted  in  places  to  less  than  40  feet  width  for  low- water  channel. 

The  only  gain  would  be  the  extension  of  the  boating  stage  on  the 
river  three  or  four  months. 

The  only  commerce  to  be  benefited  by  an  improvement  of  the  river 
would  be  the  shipment  of  less  than  20,000  bales  of  cotton  and  about  the 
same  value  of  return  supplies,  now  moved  on  the  Mobile  and  Ohio  Rail- 
road ;  the  saving  of  freight  on  which  has  been  estimated  at  about  $20,000 
per  annum. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 
Major  of  Engineers. 

The  Ohirf  of  Engineers,  TT.  S.  A, 


APPENDIX  R. 


INSPECTION  OF  THE  IMPROVEMENT  AT  THE   SOUTH  PASS 

OF  THE   MISSISSIPPI   RIVER. 


BEFOBT  OF  MAJOR  W.  H.  HEUER,  CORPS  OF  ENGINEERS,  INSPECTING 
OFFICER,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887. 


Office  United  States  Engineer, 

New  Orleans^  La.j  July  1, 1887. 

Oenesax  :  I  have  the  honor  to  sabmit  iiiy  report  for  the  fiscal  year 
endiug  Jniie  30,  1887,  apon  the  improvemeut  of  the  South  Pass  of  the 
Miss]88ippi  River. 

The  body  of  the  report  and  charts  were  prepared  by  Mr.  0.  Donovan, 
the  Hble  assistant  engineer  in  local  charge  of  the  surveys  and  exami- 
nations. 

The  salient  features  of  the  report  are  that,  with  the  exception  of  three 
days  daring  the  month  of  March,  1887,  when  there  was  some  temporary 
shoaling  in  the  Pass,  about  1|  miles  below  its  head,  there  has  been 
throughout  the  fiscal  year  a  channel  from  the  river  into  the  jetties,  hav- 
ing a  navigable  depth  of  2G  feet.  Between  the  jetties,  and  out  to  deeper 
water  in  the  Onlf,  there  has  been  during  the  entire  year  a  26  foot  deep 
channel  not  less  than  200  feet  wide  at  bottom,  containing  a  30-foot  deep 
channel  of  variable  width. 

No  dredging  hau  been  done  in  the  jetties  or  Pass,  or  vicinity,  since 
February,  1883. 

The  most  imfK)rtant  and  beneficial  change  that  has  occurred  during 
the  year  ib  that  a- good,  straight  channel  was  secured  in  October,  18HG, 
in  the  prolongation  of  the  axis  of  the  jetties,  probably  caused  by  the 
completion  of  the  inner  jetties  and  a  long  period  of  high  warer,  with 
rapid  current  in  the  river,  which  produced  a  scour  and  widened  and 
deepened  what  had  been  a  very  unsatisfactory  channel.  This  new  chan- 
nel is  210  fj^et  wide,  26  feet  deep;  it  has  a  central  depth  of  30  feet, 
which  IS  (K)  feet  wide  in  its  narrowest  place. 

The  crooked,  deep  channel  beyond  the  outer  end  of  East  Jetty  is 
still  in  existence;  the  20foot  channel  is  260  feet  wide,  and  the  30  foot 
channel  is  170  /eet  wide. 

In  the  fan-sha|>ed  area  beyond  tbe  ends  of  the  jetties  there  has  been 
during  the  year  a  deposit  of  sediment  averaging  1.38  feet  in  depth.  As 
this  area  embraces  about  1^  square  miles,  the  aggregate  fill  on  this 
area  has  amounted  to  about  one  and  three-quarter  millions  cubic  yards 
of  material. 
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Daring  the  year  several  steamers  drawing  less  than  26  feet  have  been 
agroand  in  the  Pass  and  near  the  jetties ;  surveys  made  as  soon  as 
practicable  afterwards  showed  in  every  instance  that  the  vessels  were 
not  in  the  channel. 

The  changes  in  depths  and  widths  which  have  happened  in  the  Pass 
and  jetties  are  those  of  ordinary  occarrence.  In  some  localities  the 
channel  has  deepened,  in  others  shoaled.  The  shoaling  has  generally 
occnrred  in  the  deeper  parts  of  the  Pass,  and  was  not  detrimental  to 
navigation.  Profile  chart  No.  6  shows  these  changes  fully.  Below  the 
head  of  the  Pass  one  new  wing-dam  of  piles,  brush,  and  stone  was  built, 
another  was  repaired,  and  extended  further  into  the  Pass.  Nearly  all 
the  old  wing-dams  near  Grand  Bayou  were  strengthened  or  repaired. 

A  violent  storm  last  October  did  considerable  damage  to  the  super* 
structoi'e  of  the  outer  jetties.  The  details  are  described  in  Mr.  Dono- 
van's report.  The  diagrams  showing  the  scour  and  fill  in  the  fan  shaped 
area  just  outside  of  the  jetties  are  very  interesting  and  instructive. 
They  show  the  greater  portion  of  the  sediment  is  dropping  at  distances 
a  little  more  than  half  a  mile  outside  the  jetties,  and  principally  to  the 
right  and  left  of  the  prolongation  of  the  axis  of  the  jetties. 

The  act  of  Congress  of  Llarch  3, 1875,  making  provision  for  the  con- 
struction and  maintenance  of  the  jetties  provides  that — 

Payments  shall  be  made  on  certified  statements  of  an  engineer  oQioer,  who  shall  be 
detailed  by  the  Secretary  of  War,  and  whose  duty  it  shall  be  to  report  the  depth  of 
water  and  width  of  channel  secured  and  maintained  in  said  channel  from  time  to 
time,  together  with  such  other  information  as  the  Secretary  of  War  may  direct. 

The  condition  of  the  channel  can  only  t>e  obtained  by  actual  surveys 
which  are  made  continuously,  and  results  are  reported  monthly. 

The  expenses  of  the  surveys  have  heretofore  been  paid  from  funds  ap- 
propriated by  Congress  in  the  river  and  harbor  bills.  When  such  bills 
failed  the  working  force  was  not  paid  in  one  instance  for  seven  months, 
until  relieved  by  a  deficiency  bill.  The  failure  of  the  last  river  and 
hai'bor  bill  to  become  a  law,  and  no  special  provision  having  been  made 
by  Congress  to  pay  for  the  continuance  of  the  required  surveys  at  South 
Pass,  leaves  the  work  in  the  anomalous  condition  of  reqmring  by  law 
that  the  surveys  and  examinations  be  made,  but  makes  no  provision  for 
their  payment.  This  renders  the  surveys  liable  to  cease  as  soon  as  the 
present  available  funds  are  exhausted,  which  will  be  at  the  end  of  An- 
gust,  1887. 

It  is  believed  to  be  for  the  best  interests  of  the  Crovernment  that 
special  appropriations  be  made  for  continuing  this  work  in  compliance 
with  law,  instead  of  being  dependent  annually  on  the  passage  of  a  river 
and  harbor  bill. 

Special  attention  is  invited  to  the  necessity  of  authorizing  the  enforce- 
ment of  rules  and  regulations  for  the  navigation  of  South  Pass.  The 
present  rules  as  sanctioned  by  the  Secretary  of  War  are  sufficient,  bat 
have  no  legal  force  and  therefore  can  not  be  enforced. 

It  will  be  necessary  to  drive  about  100  piles  along  the  east  bank  of 
the  Pass  to  which  to  moor  vessels  to  prevent  their  being  blown  or  swing- 
ing across  the  Pass,  which  is  only  about  700  feet  wide.  The  estimated 
cost  of  this  work  is  $1,000. 

Gapt.  James  B.  Eads,  who  built  the  South  Pass  jetties,  died  March  8, 
1887. 

This  important  engineering  work  is  a  fitting  monument  to  his  skill 
and  ability. 
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XmMATS  OF  FUNDS  RBQUIRBD  FOR   EXAMINATIONS  AND   SURVEYS  AT  SOUTH  PASS 
OF  THE  iaSSI3SIPPI  RIVER,  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1889. 

2  assistant  engineers $4,500 

1  recorder 1,200 

1  steam  engineer 1,200 

1  water-level  observer 120 

6  seamen ^ 4,680 

Rentof  ofiQce 180 

Rent  of  assistant  engineer's  quarters 240 

Mileaee  and  traveling  expenses 200 

Fnel  for  laanch  and  office 350 

Repairs  to  launch  and  boats ^ 3,500 

Supplies  for  laanch  and  office 500 

Contingencies,  and  for  driving  mooring  piles 2,000 

Total 18,670 

Money  statement. 

Jnlyl,  1886,  amount  available $1,172.50 

Amoant  appropriated  by  act  approved  August  5, 1886 10,000.00 

11. 172. 50 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1886 9,670,11 


July  1,1887,  amount  available^ 1,502.39 

C  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    18, 670. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

Very  respectfally,  your  obedient  servant, 


W.  H.  Hexjrr, 
Major  of  E'ngineere. 
The  Chief  of  Engineers,  TT.  S.  A. 


bbpobt  of  mr.  c.  donovak,  assistant  snoinkbr. 

Unttbd  States  Enoinesb  Office, 

Port  Ead9,  La^  July  1,  1887. 

Sut:  I  have  the  honor  to  report  upou  the  improvement  of  South  Pass  of  the  Mis< 
fiiseippi  River,  for  the  fiscal  year  ending  June  30,  1887. 

This  work  was  carried  on  under  the  direction  of  Mr.  James  B.  Eads  until  the  time  of 
his  death,  which  occurred  March  8, 1887,  since  which  date  it  has  been  prosecuted  by 
Messrs.  James  F.  How  and  Estill  McHenry,  of  Saint  Louis,  Mo.,  legal  representatives 
of  the  deceased. 

The  following  charts  accompany  this  report : 
No.  1. — Ohart  of  channel  from  South  Pass  light-house,  through  the  Jetties,  to  deep 

water  in  the  Gulf. 
No.  2. — Chart  of  a  part  of  the  Gulf  of  Mexico,  showing  depths  out  to  that  of  100 

feet. 
No.  3. — Chart  of  South  Pass,  from  South  Pass  light-house  to  Bayou  Grande. 
No.  4.— Chart  of  South  Pass,  from  Bayou  Grande  to  Head  of  Passes. 
No.  5. — Chart  of  the  Head  of  the  Passes. 
No.  6. — Plan  and  comparative  profiles  of  South  Pass. 
No.  7. — Sections  and  profiles  at  the  Head  of  the  Passes. 
No.  6. — Diagrams  showing  the  changes  in  the  Gulf  for  each  year  from  1877  to  1887. 

AT  THE  HEAD  OF  THE  PASSES. 

,  Since  July,  1879,  tboro  has  been  no  necessity  for  works  of  construction  at  the  Head 

L  of  the  Passes,  and  nothing  has  been  done  there. 

\  From  an  inspection  of  Chart  No.  5,  it  will  be  seen  that  most  of  the  structures  there 

*  have  been  rendered  permanent  by  becoming  buried  by  deposits  which  they  have 
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cansed  to  aooamnlate  from  year  to  year.  The  west  T-head,  east  T-bead  extension, 
and  apper  dam  are  all  sabmerffed ;  the  former  remains  in  good  condition,  its  opper 
surface  l>eing  from  2  to  5  feet  below  the  surface  of  the  water  at  ayerage  flood  tide. 
The  latter  constrnctions  contained  foundation  mattresses  laid  horizontally,  through 
which  piles  weredriyen  which  confined  between  them  mattresses  placed  on  edge,  and 
resting  upon  those  forming  the  foundation.  (See  Annual  Report,  1879,  pages  15  and  16, 
and  Chart  7).  The  piling  is  gradually  disappearing,  and,  of  course,  what  remains  of 
the  upright  mattresses  must,  in  consequence  be  carried  away,  and  in  places  where  a 
considerable  scouring  has  taken  place  near  these  works  I  am  unable  to  detect  the 
foundation  mattresses ;  they  haye  either  settled,  in  consequence  of  the  scouring,  and 
become  buried  by  sediment,  or  haye  been  swept  out  of  place. 

On  Chart  No.  5  the  portions  of  these  works  where  the  piling  is  still  in  place  is 
represented  by  a  beayy  line.    Of  the  remaining  portions  of  the  east  T-head  extension, 

I  consider  that  450  feet  in  length  of  the  original  900  feet,  measured  from  the  junc- 
tion of  upper  dam  and  east  T-bead  extension,  has  entirely  disappeanMl. 

Following  to  the  eastward  on  the  line  of  upper  dam,  the  first  break  through  which 
there  is  a  depth  of  14  feet  was  caused  by  a  steamer  being  run  on  top  of  the  work 
there  April  9,  1887.  Through  the  next  break  there  is  a  depth  of  22  feet,  while  farther 
to.the  eastward  the  depths  yary,  and  at  interyals  the  foundation-mattresses  can  not 
be  detected.  As  originally  constructed  this  dam  was  1,675  feet  in  length  aboye 
water,  with  a  foundation  1.880  feet  long.  The  fouudation-mattresses  are  still  in  place, 
except  for  a  length  of  350  feet,  which  comprises  940  feet  of  the  extreme  easterly  end, 
the  remainder  bein^  shorter  portions,  at  interyals,  farther  to  the  westward. 

It  seems  eyideot  Irom  an  inspection  of  Chart  No.  5  that  with  the  deterioration  of 
this  dam  the  shoal  area  below  it  will  1>e  washed  away  and  much  of  the  material 
carrieil  into  South  Pass.  This,  howoyer,  is  not,  at  the  present  time,  specially  impor- 
tant, since  the  depth  in  South  Pass  below  this  point  is  so  great,  that  a  considerable 
shoaling  would  not  be  detrimental  to  the  channel. 

MattreB8-9ill  across  Southwest  Pass. — Commencing  at  a  point  100  feet  from  the  east 
end  of  this  sill,  there  are  400  feet  of  it  which  seems  tcnaye  disappeared  entirely; 
for  the  next  900  feet  there  has  been  an  ayerage  settlement  of  4  feet  during  the  year, 
while  oyer  the  remaining  length  there  has  been  a  deposit  of  H'  feet. 

Since  March,  1879,  the  portion  of  this  sill  which  has  not  washed  away  has  settled 

II  feet  for  the  first  1,000  feet  from  the  cast  end  and  3.5  feet  for  the  remainder.  As 
will  be  ^een  on  Chart  No.  5,  the  water  is  yery  deep  below  where  the  mattresses  haye 
been  washed  out,  and  in  conse(|uence  of  this  deepening,  which  is  caused  by  strong 
eddies  and  whirls  during  high  riyer,  the  sill  has  probably  been  undermined. 

Mattress-sUl  across  Northeast  Pa««.— This  sill  is  still  in  'place  and  in  good  condition. 
During  the  year  the  depth  of  water  oyer  it  has  decreased  about  1  foot,  in  consequence 
of  a  deposit  on  the  sill.  Since  October,  1877,  it  has  settled  quite  uniformly  about  3 
feet. 

m  SOUTH  PASS. 

Ahws  Goat  Island. — During  the  month  of  April  Dam  No.  2,  aboye  Goat  Island,  was 
extended  74  feet,  and  a  shore  protection  of  44  feet  built,  the  latter  being  simply  the 
oyerlajpping  of  willows  on  to  the  shore  to  preyent  the  flow  of  water  around  the  shore- 
end  of  the  dam. 

This  dam  consists  of  three  rows  of  piles  8  feet  apart,  the  piles  in  each  row  being  9 
feet  apart,  and  those  in  the  upper  row  are  connected  by  12  by  12  inch  timber.  The 
space  between  the  piles  was  then  filled  with  willows,  which  wore  heavily  ballasted 
with  stone. 

In  the  construction  of  this  dam  40  piles,  264  cords  of  willows,  115  cubic  yards  of 
stone,  and  113  linear  feet  of  12  by  12  inch  timber  was  used. 

In  the  same  reach  another  wing-dam.  No.  9,  was  built,  projecting  from  the  west  shore 
1,420  feet  above,  and  of  the  same  construction  as  No.  2.  It  is  64  feet  long,  and  con- 
tains 30  piles,  156  cords  of  willows,  65  cubic  yards  of  stone,  and  114  linear  feet  of  12 
by  12  inch  timber. 

These  dams  are  shown  on  Chart  No.  4.    Other  and  similar  structures  in  this  reach, 

f»reviously  reported,  and  mostly  of  a  temporary  character,  haying  induced  the  bulld- 
og out  of  the  east  bank  of  the  pas**,  are  mostly  buried  by  deposits,  and  are  no  longer 
of  importance. 

Near  Grand  ^aj^OM.— During  the  month  of  December  Wing-dams  3,  4,  5,  7, 8,  and  9, 
near  Grand  Bayou,  were  made  more  serviceable  by  the  further  addition  of  materials 
to  bring  them  above  the  surface  of  the  water.  Numbers  3,  5,  and  7  were  strength- 
ened by  additional  piling,  and  to  these  and  the  others  were  arlded  willows  and  stone. 

These  dams  are  shown  on  Chart  No.  4,  and  the  following  materials  were  used  in  ro- 
buildiug  them :  2t5  piles,  642  cords  of  willows,  and  3  iO  cubic  yards  of  stone.  They  are 
now  in  fair  condition,  and  the  dam^  across  Grand  and  Picayune  bayous  are  perma- 
nent,  and  haye  effected  the  complete  closure  of  these  outlets. 
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AT  THE  MOUTU  OF  SOUTH  PASS. 

Ifain  j>i<{e8.— Relative  to  the  coDdition  of  the  main  Jetties,  we  have  only  to  consider 
that  portion  of  the  east  one  below  a  point  4,H41  feet  from  East  Point,  where  it  com- 
mences. The  portion  above  this  point,  and  the  whole  of  the  west  Jetty,  are  now 
practicably  and  permanently  secured  by  sediment  deposited  about  and  npon  them. 

The  concrete  work  on  the  east  Jetty  was  still  further  demolished  by  the  storm  of 
October  11,  which  was  similar  to,  though  of  greater  force  than,  that  of  September  9, 

1oOb». 

On  the  previous  day  advices  from  the  Chief  Signal  Officer  gave  warning  of  the  ap- 
proaching storm,  and  barometers  indicated  unusual  weather.  The  wind  was  then 
irom  east-northeast  and  gradually  increasing.  Early  on  the  morning  of  the  11th  the 
tide  began  to  come  in  rapidly,  and  the  surface  of  the  water  in  Garden  Island  Bay 
was  raised  by  the  wind  as  well,  and  by  noon  the  highest  point  of  land  was  flooded, 
walka  were  carried  away,  and  the  rapidly  rising  waters  soon  began  to  flood  our 
homes.  Danger  seemed  imminent  and  retreat  necessary,  so  that  residences  were 
vacated  and  the  inhabitants  sought  the  safest  retreat  here — the  hotel — which  was 
reached  with  difficulty,  for  a  battle  with  the  elements  was  a  trial  which  had  to  be 
endured. 

At  2  p.  m.  our  anemometer  became  disabled,  so  that  the  greatest  force  of  the  wind 
was  not  recorded.  Its  force,  however,  was  not  less  than  in  1H82,  when  at  times  it 
registered  over  100  miles  per  hour.  Fortunately  it  maintained  a  northeasterly  direc- 
tion till  it  began  to  decrease,  about  7  p.  m.,  when  it  changed  to  east-southeast,  and 
later  to  southeast,  and  by  9  p.  m.  the  indications  were  that  the  storm  was  subsiding. 

The  dskmsL^e  done  to  the  east  jetty  consisted  in  the  breaking  up  of  and  moving  from 
the  foundation-blocks  689  feet  m  length  of  parapet- wall  near  the  sea  end  of  the  jetty, 
so  that  at  present  but  1,563  feet  in  length  of  the  original  5,432  feet  remains  substan- 
tially as  built.  The  portions  in  place  are  in  three  sections,  two  near  the  sea  end,  and 
one  below  a.  point  6,400  feet  from  East  Point. 

For  1,160  feet  in  length  the  foundation-blocks  are  in  place,  without  the  parapet- 
wall,  which  was  built  upon  them;  for  2,512  feet  in  length  tbe  paiapet-wall  and  foun- 
dation-blocks are  moved  from  their  original  posiMon  and  badly  broken  up,  and  for 
197  feet  in  length  the  foundation  and  parapet  have  disappeared  entirely. 

The  above  explains  the  condition  of  the  east  Jetty  for  a  length  of  5,432  feet  from 
the  sea  end.  Above  ^his  p(»int  there  is  1,500  feet  in  length,  consisting  of  mftttresses 
heavily  weighted  with  stone,  as  originally  built,  and  is  in  good  condition,  its  upper 
surface  being  about  the  level  of  average  flood-tide.  The  remaining  4,841  feet  of  this 
jetty  is  securely  buried  by  sediment. 

Most  of  the  masonry  on  this  jeity  is  above  the  surface  of  the  water  at  high  tide, 
and,  even  in  its  badly  demolished  condition,  serves  to  break  the  face  of  the  sea,  which, 
after  traversing  the  shoal  area  between  it  and  the  inner  jetty,  has  but  little  force  to 
expend  on  the  Tatter,  and  thus  ihe  channel  is  secure  against  deterioration. 

So  much  of  the  concrete  work  on  this  Jetty  having  been  destroyed,  the  question  of 
its  settlement  is  no  longer  of  interest  or  importance.  The  same  is  true  in  regard  to 
the  concrete  blocks  on  the  west  Jetty,  since  the  land  formation  near  them  must  in- 
linen  e  their  subsidence.  The  settlement;  due  to  the  weight  of  the  concrete  itself  is 
of  most  interest  and  value,  and  this  result  will  be  found  in  ]irevious  reports. 

Inner  east  Jetty. -^From  time  to  time  during  the  year  materials  have  been  added  to 
this  jetty  at  places  where  it  would  settle  down  to  or  below  the  surface  of  the  water, 
and  at  some  more  exposed  points  its  width  has  been  increased  by  exteiiding  the 
willows  on  to  the  shoal  ar^a  between  it  and  the  main  jetty,  and  forming  a  slope  to- 
wards that  jetty;  large  quantities  of  stone  are  placed  on  this  slope,  and  the  jetty 
throughout  appears  quit-e  substantial.  Its  upper  surface  is  from  2  to  4  feet  above 
average  flood-tide.  It  is  shown  on  Chart  No.  1 ;  and  the  following  materials  were 
added  to  it  during  the  year:  4,766  cords  of  willows  and  3,252  cubic  yards  of  stone. 

Inner  wesfjetiy, — This  jetty  has  been  extended  up-stream  480  feet  from  ^C,  and  the 
rows  of  piles  which  were  being  driven  near  the  sea  end  at  the  end  of  the  lost  fiscivl 
year  have  been  completed,  ana  the  whole  work  consolidated  and  brought  above  the 
surface  of  the  water.  It  is  shown  on  Chart  No.  1,  each  line  representing  a  row  of 
piles,  between  which  willows  and  stone  are  placed.  This  work  is  substantial  and  in 
good  condition,  being  uniformly  about  4  feet  above  average  flood-tide. 

The  following  materials  were  used  in  its  construction  during  the  year :  279  piles, 
5,630  cords  of  willows,  and  3,267  cubic  yards  of  stone. 

Wing-danu* — During  the^ear  three  wing-dams  were  built,  projecting  from  the  west 
jetty.  They  are  the  same  m  construction,  consisting  of  two  rows  of  piles  8  feet  apart 
each  way,  and  a  shorter  third  row  at  the  river  end  to  make  them  wider  there  and 
render  them  less  liable  to  be  undermined  by  the  scouring  which  usually  takes  place 
\  around  the  ends  of  such  dams.  In  two  of  these  dams  the  piles  in  the  upper  row  and 
those  in  the  shorter  lower  row  are  connected  by  12  by  12  inch  timber  bolted  to  them. 
I       Between  the  piles  willows  weighted  with  stone  are  placed. 
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These  dams  are  nombered  30,  31,  and  32  on  Chart  No.  1.    Ko.  30  eonneetotiie 
weet  Jettj  with  the  main  jettj,  ia  147  feet  lon^,  aod  eootaine  24  pilea,  182  eorda  of 
willows,  and  00  cubic  yards  of  stone. 

No.  31  is  135  feet  in  leogth,  and  contains  44  piles,  146  eoids  of  willowa,  75  cnlne 
jards  of  stone,  and  234  linear  feet  of  12  by  12  inch  timber. 

Ko.  32  ia  127  feet  long,  and  contains  27  piles,  233  ooida  of  willows,  50  eabie  yarda 
4ii  atone,  and  106  linear  leetof  12  by  12  inch  timber. 


DREDGIXO. 

No  dredging  has  been  done  at  any  locality  sinoe  Febmaiy  22;  1683. 


During  the  year  one  willow  barge  60  by  18.4  feet  and  a  Aoaiinr  derrick  were  built. 
Repairs  were  made  to  the  dredge-boat,  one  steel  barge,  and  one  &t-boat,  and  8  moor- 
ing piles  driven  along  the  pi 


MUCELLamoaa  wobk. 

At  times  when  the  fbroe  could  not  be  employed  to  advantaice  on  the  jetties,  the 
work  of  discharging  and  diatributing  ballast,  repairing  dwellings,  walka^  etc,  waa 
done. 

70BCK  KMPLOTXD. 

The  aTcrage  force  employed  up  to  June  1,  including  officers,  mechanics,  and  labor- 
ers, waa  thirty-four  in  number.  On  June  1  the  force  waa  temporarily  reduced  to  six- 
teen in  number. 

KXAMIKATI0S8  AUD  SURVETS. 

The  results  of  examinations  and  surreys  made  during  the  year  to  determine  the  con- 
dition of  and  the  changes  in  the  channel  were  reported  monthly,  and  they,  together 
with  similar  results  obtained  during  previous  years,  since  1875,  are  given  in  this  re- 
port both  in  tabular  form  and  by  graphical  representations,  and  fbmish  information 
in  detail  concerning  the  present  condition  of  the  channel,  and  the  chances  which 
have  taken  place  in  it,  from  the  main  river  throughout  South  Pass,  through  the  jet- 
ties at  its  mouth,  and  beyond  the  jetties  1|  miles  to  a  depth  of  100  feet  of  water  in 
the  Gulf  of  Mexico. 

The  results  of  tidal,  sediment,  and  velocity  observations  for  a  period  of  years  were 
given  in  your  laat  annual  report,  and  aa  those  obtained  during  the  year  add  nothing 
of  interest  or  importance,  they  are  omitted  in  this  report. 

AT  THE  HEAD  OF  THE  PASSES. 

The  chart  of  this  survey  is  No.  5,  and  on  Chart  No.  Tare  given  comparative  profiles 
and  sections,  which  explain  the  changes  which  have  taken  place  there  during  the 
year  and  since  1875. 

The  improvement  in  depth  into  South  Pass  seems  to  be  the  most  permanent  feature 
which  maintains  from  year  to  year  in  this  locality. 

The  area  subject  to  the  greatest  changes  is  wholly  above  the  works  of  constrae- 
tion,  and  the  changes  are  dependent  upon  the  condition  of  the  latter,  principally  the 
upper  dam  combined  with  the  efTept  of  the  fluctuations  in  the  stage  of  the  river, 
while  the  upper  dam  remained  intact,  or  while  tiie  foundation  mattresses  remained 
undisturbed,  though  at  times  there  was  a  wide  range  of  fluctuations,  yet  there  waa  a 
progressive  and  marked  shoaling  above  this  dam.  This  has  aU  been  erased  daring 
the  past  year,  and  but  little  of  the  area  above  this  dam  is  shoaler  than  it  waa  in 
1875. 

While  the  condition  of  this  dam  continues  to  change,  so  also  will  the  depth  over  thia 
area,  influenced  by  the  stage  of  the  river,  continue  to  change,  and,  while  the  resnlta 
are  interesting,  they  are  not  of  value,  under  the  circumstances,  in  aiding  a  prediction 
as  to  the  future  of  this  area. 

Using  sections  GH  and  IJ,  Chart  No.  7,  the  reduction  of  the  shoal  above  Upper  Dam 
will  be  readily  understood.  According  to  these  sections  there  has  been  a  uniform 
shoaling  of  2  feet  durins  the  year,  from  either  bank  of  the  river  towards  the  center 
for  a  distance  of  from  1,300  to  2j000*feet,  and  a  shoaling  also  since  1875.  The  re> 
mainder  of  section  IJ  shows  a  decided  deepening  during  the  year,  and  since  1875. 
That  portion  of  section  GH  1,800  feet  eastward  of  the  center  of  that  section  shows 
a  deepening  of  3  to>8  feet  daring  the  year,  and  a  deepening  since  1875. 

Profiles  A  B  indicate  but  little  chanee  in  depth  during  the  year,  or  since  1875,  above 
a  point  1,000  feet  above  Upper  Dam ;  following  downward  from  a  point  500  feet  abovo 
that  dam  the  depth  has  been  g^reatly  increased  during  the  year  for  a  distance  of  2,200 
feet,  and  farther  down  the  channel  has  shoaled  in  some  places  and  deepened  in  others. 
The  neat  deepening  which  has  taken  place  in  the  entrance  to  South  Pass  sinoe  18^ 
will  Be  seen  from  these  profiles. 
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Profiles  C  D  show  ft  slight  deepening  in  Southwest  Pass  dnring  the  year  above  a 
point  1,100  feet  above  the  mattress  sill,  and  below  that  point  the  dee{>ening  increases, 
oelng  greatest  below  the  sill.  Since  1875  there  has  been  a  quite  uniform  deepening 
ofabont  3feet. 

Profiles  £  F  do  not  show  the  greatest  change  in  Northeast  Pass,  for,  as  was  seen 
from  sections  GH  and  IJ,.  there  nas  been  a  decided  deepening  west  of  the  line  £F. 
However,  we  may  make  comparisons  by  these  profiles. 

Above  a  i>oint  500  feet  above  the  mattress  sill  there  has  been  a  shoaling  of  from  1.5 
to  3  feet  dnring  the  vear;  from  this  point  down  to  the  sill  there  was  no  change,  and 
below  the  sill  a  shoaiing  of  from  1  to  4  feet. 

Above  a  point  1,000  feet  above  the  sill  there  has  been  but  little  change  since  1875, 
but  below  that  point  there  has  been  a  deepening  varying  from  1  to  9  feet,  being  great- 
est below  the  sill. 

This  is  the  first  ypar  since  1884  that  there  has  been  a  30-foot  channel  from  the  main 
liver  into  Northeast  Pass.  As  a  general  result  there  has  been  a  deepening  at  the 
head  of  the  passes  during  the  year,  and  since  1875. 

Throughout  the  year,  except  during  the  month  of  Jnne,  the  available  depth  from 
the  main  river  into  South  Pass  has  been  30  feet  or  more,  but  the  river  having  fallen 
rapidly,  caused  a  shoaling  which  decreased  the  depth  of  this  channel.  At  present 
the  available  depth  is  29  leet^  and  at  all  times  throughout  the  year  the  26-foot  chan- 
nel has  been  very  wide. 

SURVEY  OF  SOUTH  PASS  VBOM  ITS  HEAD  TO  SOUTH  PASS  LIOHT-HOUSB. 

During  the  month  of  November  I  made  a  complete  survey  of  South  Pass,  the  charts 
of  which  are  Nos.  3  and  4.  As  compared  with  a  similar  survey  made  during  tho  same 
month  in  1886  there  has  been  a  shoaling  above  Grande  Bayou  during  the  year,  vary- 
ing from  1  to  2^  feet  in  vertical  height,  and  below  the  bayou  a  shoaling  of  1  foot 
down  to  a  point  If  miles  above  Sontn  Pass  light-house,  below  which  the  pass  has 
deepened  fin>m  1  to  3  feet. 

Ajb  compared  with  the  survey  of  1875  there  has  been  a  decided  shoaling  throughout 
the  pass,  except  in  the  reach  1  mile  in  length  above  South  Pass  light-house,  which 
has  deepened  from  1  to  5  feet.  Ther  greatest  shoaling  is  above  Grande  Bavou,  and 
Tftries  in  vertical  height  from  4  to  12  feet,  while  below  the  bayou  it  varies  from  3  to 
7&et.  • 

As  a  general  rule  the  greatest  shoskling  has  been  in  the  deeper  reaches  of  the  pass, 
and  thereby  the  tendency  is  towards  uniformity  of  depth  throughout  the  pass. 

I  invite  special  attention  to  the  information  given  on  Chart  No.  6.  The  results 
thereon  constitute  a  complete  record  of  the  changes  which  have  taken  place  in  the 
channel,  fr»m  the  main  river  throughout  South  Pass,  and  through  the  jetties  at  its 
month,  since  1875. 

The  minimum  depths  in  the  pass  usually  obtain  during  low  river,  and  the  maxi- 
mum depths  during  nigh  river.  This  survey,  which  is  always  made  during  low  river, 
develops  the  least  depth  and  width  of  channel  throughout  the  pass  during  the  year, 
except  occasionally,  when  some  temporary  and  abnormal  shoaling  takes  place  in  the 
wider  reaches  during  high  river. 

Dnring  the  month  of  March  a  shoaUng  took  place  in  the  reach  above  Goat  Island, 
itt  a  point  If  miles  below  head  of  passes  light-house,  caused  by  a  scouring  which 
was  going  on  at  the  head  of  the  pasises,  in  consequence  of  which  the  water  became 
overcharged  with  sediment  to  that  extent  that  the  power  of  the  current  was  not  suffi- 
cient to  keep  it  in  suspension,  and  a  quantity  of  it  was  deposited  at  this  locality,  till 
the  sconring  at  the  head  of  the  passes  had  ceased,  when  it  was  again  moved  by  the 
current  and  the  channel  cleared. 

Bepeated  surveys  developed  the  very  interesting  phenomenon  of  the  movement  of 
this  material,  in  separate  and  distinct  masses,  along  the  bottom  of  the  pass,  throughout 
a  reach  2,000  feet  in  length.  These  lumps  or  masses  of  sand  were  constantly  in  motion 
and  moved  in  nearly  a  straight  line,  at  a  quite  uniform  rate  of  80  feet  per  day,  and 
while  moving  would  gradually  wear  away,  and  others  would  follow  in  succession. 
Thns,  the  channel  through  this  reach  was  constantly  changing  from  March  17  to 
April  27,  on  which  latter  date  I  found  that  the  channel  had  resumed  its  normal  con- 
dition. 

Dnring  this  period  a  navigable  depth  of  26  feet  was  maintained,  except  for  three 
daysy  M^ch  23,  24,  and  25,  on  which  days  the  navigable  depths  were  25.1,  25.2,  and 
25  feet,  respectively. 

The  present  available  depth  in  this  reach  is  29  feet,  and  the  26-foot  channel  is  380 
feet  wide. 

The  least  depth  obtained  dnring  the  year  in  Grand  Bayon  Reach  was  27  feet,  and 
the  greatest  30.3  feet.  The  present  depth  is  28  feet,  and  the  26-foot  channel  is  200 
feet  wide. 

At  other  localities  throughout  the  pass  the  depth  and  width  of  the  channel  is  sub- 
stantially as  shown  on  charts  3  and  4,  and  as  are  contained  in  the  following  table : 
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TabiUated  ntatement  of  the  depth  and  width  of  diannel  throughout  South  Pass  of  the  Mit- 
Bi89ippi  River,  from  East  Point  to  '30-foot  depth  in  the  main  river^  given  in  separate 
reaches  one  fourth  of  a  mile  in  lengthy  from  a  survey  made  in  November,  ISdlS. 


From— 


£Mt  Point 

mile  aboTO  East  Point, 
mile  above  £a3t  Point, 
mile  above  East  Point. 


First  mile. 


1  mile  above  East  Point... 
1^  miles  above  East  Point. 
1|  miles  above  Cost  Point. 
1}  miles  above  East  Point 


Second  mile 


2  miles  above  East  Point . . 
2^  miles  above  East  Point. 
2{  miles  above  East  Point. 
2f  miles  above  East  Point . 


Third  mile. 


a  miles  above  East  Point  . 
Si  miles  above  Eust  Point 
34  miles  above  East  Point. 
81  miles  abuve  East  Point. 


Fourth  mile 


4  miles  above  East  Point . 
4i  milos  above  East  Poiut. 
4}  milee  above  East  Point. 
4|  miles  above  East  Point. 


Fifth  mile 


5  milea  above  East  Point  . 
5^  miles  above  East  Point. 
6}  milea  above  Ew^t  Point. 
51  miles  above  East  Point . 


Sixth  mile 


6  miles  above  Eant  Point. . 
61  miles  above  E.ist  Point 
6i  miles  abovo  East  Point. 
6|  miles  above  East  Point. 


Seventh  mile 


7  miles  above  East  Point. . 
Ik  miles  alK>ve  East  Point 
7|  miles  abovo  East  Point 
tI  miles  above  East  Point. 


Eighth  mile. 


8  miles  above  Eaat  Point  . 
Bi  miles  above  East  Point 
Sl  miles  above  East  Point 
4  miles  above  East  Point 


Ninth  milo 


9  miles  above  East  Point  . 
0|  miles  above  East  Point 


Locidity. 


To— 


i  mile  above  East  Point 
i  milo  abovo  E.ist  Point 
I  milo  alravo  East  Point 
1  mile  above  Eaat  Point 


li  miles  alyvo  East  Piont 
U  miles  abovu  Eoat  Point 
1 1  miles  abovo  East  Point 
2  miles  above  East  Point . 


9\  miles  abnve  Etint  Pofait 
2i  milrs  above  East  Point 
2|  miles  abovo  East  Point 
3  miles  above  East  Poiut . 


8^  miles  above  Bant  Point 
8|  miles  >  b«»vo  E  tst  Point 
8|  miles  aliove  E  .st  Point 
4  miles  above  East  Point  . 


4^  miles  above  East  Point 
41  miles  abovn  East  Point 
4}  miles  abovo  E.ist  Poiut 
5  milee  above  East  Point . 


5|  miles  above  East  Point 
bi  mi  08  above  East  Point 
&}  miles  abovo  East  Point 
6  milod  above  East  Point . 


0^  miles  above  East  Point 
0|  miles  abovo  EohI  Point 
6}  niiies  above  Eaat  Point 
7  milHs  above  East  Point . 


7^  miles  above  East  Point 
7X  niiioH  altove  East  Point 
7}  miles  nbovo  East  Point 
8  milei  above  East  Point  . 


SI  milee  above  Eaat  Point. 
M  miles  above  EaMt  l*oint 
^i  miliMi  alK>ve  East  Point. 
0  miles  above  Kaat  Point . 


9}  miles  above  East  Point. 
9i  miles  above  East  Point. 


Least 
availa* 

ble 
depth. 


33.8 
32.3 
34.1 
30.0 


82.8 


33.6 
32.6 
81.0 
31.7 


3L0 


Least  width 
for- 


26-foot 
depth. 


37.0 
43.0 
41.0 
34.0 


84.0 


30.0 
44.0 
44.  U 
40.0 


8J.9 
33.9 
84.9 
3t.8 


32.9 


89.0 


40.0 
44.0 
42.0 
42.0 


42.0 


31.7 
81.6 
30.5 
32.6 


80.5 


45.  n 
42  0 
44.0 
4.\0 


42.0 


34.7 
34.6 
86  7 
40.4 

34.6 


a«».7 

29  7 
28.4 
27.4 


27.4 


27.6 
27.,''> 
82.5 
31.6 


27  5 


3t.2 
83.0 
37.1 
41.1 


33.0 


»7. 1 
3.1.8 
8<.l 
35.0 


83.1 


44.0 
46.  i», 
45.0 
8.'.0 

82  0 


85.0 
40.11 
39.0 
30.0 


30.0 


:io.o 

43  0 
40. «) 
40.0 


30>foot 
depth. 


lao 

24.0 
26.0 
£0.0 


l&O 


22.0 
24.0 
24.0 
25.0 


22.0 


2&0 
89.0 
39.0 
38.0 

3M 


39.0 
20. 0 

mo 

31.0 


lao 


33.0 
89.0 
80.0 
21. 0 


2L0 


110 

(») 
(•) 


(*) 

23.0 
27.0 


£0.0 


47.0 
42.0 
88.0 
89.0 


38.0 


27.  • 

29.0 
82.0 
29.0 

27J 


39  0 
44.0 
2&0 
26.0 


83  7 
29.7 


2a  0 


27.0 
40.0 


89.« 
2M.0 
19l0 
17.0 

"iM 


17.0 


1  Lenirth  of 
*Len^hof 
'L'-ufrth  of 

*  Length  of 

*  Length  of 

*  Length  of 


the  portion  of  this  reach  lacking  a  central  depth  of  30  feet, 
the  portion  of  this  reach  lacking  a  ot-ntral  ilepth  of  30  feet. 
the  portion  of  this  reach  lacking  a  central  depth  of  80  feet, 
the  portion  of  this  leai^b  lacking  n  central  depih  of  30  feet 
the  portion  of  this  reach  lacking  a  central  depth  ot  30  feet 
the  portion  of  thia  reach  lacking  a  central  depth  of  30  feet 


Total  length  of  channel  (in  13  mUea)laoklDg  a  oentml  depthof  SOfioet....  6,119 
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of  M«  d«ptA  aiti  uridlA  0/  (itaiiN«<  ArowjiioaX  SoHtfe  Pom,  ef«.— Continued, 


Looriity. 

Lnwt 

-xr" 

Ffom- 

To- 

4:. 

SK 

W-bot 
d-ptb. 

BliS 

30.0 
27.0 

»T 

33.0 
340 

a-u^rb^esUip:!!;:* ::::::::::: 

irm°ilr.£^E^;p^r; ::::::  :■ 

3S.1 

30.  S 
30:  + 

310 

^^ 

Jt) 

J0.+ 

(•» 

n  MiMbdppl  BlTM  abav*  bsad  of  pauM. 


THB   CHAMKBL  THROUOH  TUB  JETIlBa. 

The  cbaDnel  through  the  Jetties  it  shown  on  Chart  No.  1.  TbeflnetaalioDStbroDcb- 
ont  it  daring  the  ;eftr  were  UDJmportsDt  and  cnrnparativel;  alight,  audAtall  times 
«  ranch  greater  depth  and  width  thou  tequirwl  waa  maintained. 

The  following  table  givps  the  laaat  djpth  and  width  of  cbaDDelthronrb  the  Jetties, 
aDdaerveAtoeiplointEeoliaagea  in  thedepth  and  width  of  that  chauneT  frommoDth 
to  month  daring  the  jesr. 

TaMafedslalea'iiIiragardinjjffMaiiiiliitiiniibptlbaiidvitltAio/cJkaNiiet  ftroiif k  eJtv^stfiei, 
ia  Mpamfe  r«aeike>  of  2,000  feet  eaeh,  acoOTMiig  to  turvtgi  mode  moalAly  daria^  the  fiteal 
jmsr  mding  June  30,  [8S7. 

[DlituBH  bom  But  Point.  In  tset.) 


jSy'.l*" 
AbkdM  .. 
Septaobar 

TToTNibw 

isar. 

is;".::::: 


S,000— (,000.  I  4,000-8.000. 


8.»D0— laooo.  ia,o»o-is,oo& 


P'J 
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Aocordios  to  the  above,  the  least  depth  through  the  jetties  at  present  is  32.3  feet; 
the  least  width  of  the  26-foot  channel  is  250  feet,  and  of  the  30-foot  channel  130  feet. 
The  profile  on  •Chart  No.  6  giYW  more  detailed  information  regarding  the  depth  of 
this  channel,  and  compares  the  present  depth  with  that  in  1875,  before  uie  jetties  were 
bnilt. 

Beyond  the  ends  of  the  jetties,  and  on  a  direct  coarse  firom  there  into  deep  water  in 
the  Gulf,  tbere  is  a  central  depth  of  30  feet,  the  26-foot  channel  being  210  feet  wide 
and  the  30-foot  channel  60  feet  wide.  The  channel  tnming  to  the  eastward  at  a  point 
600  feet  beyond  the  end  of  the  east  jetty,  thoush  less  practicable,  has  a  greater  deptli 
and  width.  In  this  channel  the  central  depth  is  30.2  feet,  and  the  26  and  30  feet 
channels  are.  respectively,  260  and  170  feet  wide. 

The  straignt  or  direct  channel  beyond  the  ends  of  the  jetties  has  maintained  since 
October,  18ti6,  previous  to  which  date,  and  {torn  June,  1^,  it  had  shoaled  so  that  it 
contained  less  than  the  required  deptn  and  width. 

The  following  table  gives  the  minimum  depths  through  the  jetties  at  various  dates 
since  the  commencement  of  the  works  of  improvement,  and  serves  to  show  the  pro- 
gressive channel  improvement  from  thatti^ieto  the  present. 

Table  giving  the  depths  of  water  through  tkejettieaai  various  dates. 


Date. 


Jiine 


1875. 


22.5  18.7 


1878. 

May 

▲ngnat 

Noyember 

1877. 

Jaly 

Oot  25  to  Deo.  14 

187a 

Msrob 

Deoember 


1870. 

liaroh 

June 

JidyS 

December.. 


1880. 

June 

July 

Aoinut 

September . 

October 

November.. 
December.. 


Diatances  firom  East  Point,  in 
feet 


S 


M 


23.3 
23.5 
22.0 


24.1 
24.0 
2&3 


26.0 
28.4 


28.6 
£7.5 
30.5 
8L0 


31.0 
30.5 
30.6 
30.7 
31.0 
30.6 
30.0 


1881. 

January 30.5 

February 30. 4 

March 31.5 

AprU 30.4 

May 30.2 

Jane 30.0 

Jnly 31.0 

Auf<a«t !30. 1 

October '30.2 

Kovember 30.8 

Deoember 30.2 


1882. 

January 

Febniary... 

March 

April 


80.5 
31.8 
81.3 
13L7 


20.3 
10.6 
20.8 


21.1 
24.0 
24.4 


26.0 
20.4 


27.5 
28.4 
80.7 
31.0 


82.5 
31.0 
30.4 
81.0 
31.5 
3L0 
80.6 


30.4 
30.2 
31.2 
30.0 
30.5 
30.5 
32.0 
83.0 
30.8 
31.8 
3L8 


30.4 
83.0 
80.6 
32.6 


0( 


16.7 


22.0 
21.0 
21.1 


23.2 
26.0 
28.5 


35.5 
35.7 


43.4 
47.7 


S^ 


48.3 


47.8 
44.0 
46.0 
44.4 

41.0 
40.3 
43.0 


41.8 
4L6 
41.3 
43.0 
42.7 
43.8 
42.5 
37.6 
8a3 
30.2 
30.4 


4t3 
38.7 
38.2 
88.6 


10.2 


21.0 
23.5 
21.2 


22.0 
23.8 
24.2 


25.4 
27.1 


27.0 
20.2 
31.0 
31.7 


31.4 
30.8 
30.0 
30.6 
30.3 
30.8 
30.8 


33.8 
32.0 
32.0 
33.0 
32.6 
32.0 
33.5 
32.0 
dL4 
30.4 
30.8 


31.1 
30.5 
30.8 
30.6 


0.7 


ir.i 

23.0 
2L1 


21.2 
23.5 
23.0 


24.3 
C5.3 


27.0 
20.2 
30.7 
31.8 


35.1 
3L5 
32.0 
32.0 
31.0 
30.0 
31.0 


30.7 
31.0 
32.0 
33.0 
30.5 
31.7 
33.0 
31.0 
31.2 
80.0 
30.2 


30.2 
30.8 
31.6 

130.8 


ll 


0.2 


15.0 
18l8 
20.8 


20.5 
20.3 
23.7 


23.0 
23.0 


27.0 
28.0 
30.5 
3a8 


32.0 
3a5 
30.5 
3L0 
30.5 
30.5 
30.3 


30.3 
30.0 
30.5 
30.5 
31.2 
3L7 
32.0 
30.2 
30.3 
30.1 
30.0 


30.2 
30.7 
32.5 
33.0 


Date. 


1882 

May 

Jni^e 

Jnly 

Angnst.... 

September. 

October  ... 

November 

December. 


1883. 
January . . . 
February  .. 

March 

April 

May 

June 

Jnly 

Aufout . . . . 
September . 

October 

November  . 
December., 


1884. 

January 

February  .. 
March. ..... 

April 

May 

June 

Auiniat  — 
September  . 
October  — 
November.. 
December . . 


1885. 
January — 
February . . 
March  ....■■ 

April 

May 

June 

July 

AniniBt 

September. . 
October  .... 
November . 
December., 


Distances  from  Eaat  Point,  ia 
feet. 


a 

o 


30.5 
30.8 
30.0 
30.3 
30.1 
30.0 
30.0 
3L0 


31.0 
31.2 
32.3 
33.7 
33.2 
32.5 
33.8 
32.1 
33.4 
32.7 
31.0 
30.5 


ef 


31.2 
32.0 
35.7 
3.'5.3 
310 
35.0 
31.0 
32.0 
31.1 
32.8 
31  6 


36.7 
41. 7* 
3.'>.5 

sao 

M.7 
34.7 
36.3 
36.5 
35.3 
33.8 
32.J 
88.0 


83.5 
35.6 
32.7 
32.2 
3L5 
31.0 
32.0 
31.0 


31.0 
31.2 
83.6 
3S.0 
38.3 
34.2 
34.0 
38.2 
34.3 
34.1 
33.8 
32.6 


32.2 
31.5 
30.5 
37.3 
35.8 
35.8 
35.8 
34.0 
33.4 
32.8 
32.6 


36.4 
36.3 
36.0 
35.5 
35  0 
3.1.7 
33.1 
35.6 
38.3 
33.7 
82.8 
183.2 


si 


38.4 
30.0 
3a7 
38.1 
3a  3 
37.1 
38.1 
37.0 


35.2 
36w0 
45.7 
44.0 
46.0 
45.0 
44.0 
48.0 
46.0 
41.5 
43.8 
43.0 


39.2 
41.3 
41.6 
41.5 
42.3 
41.1 
41.0 
30.0 
38.6 
37.2 
37.1 


36.0 
35.7 
30  1 
37.0 
;35.6 
35.7 
i36.5 
'37.0 
35.2 
35.8 
85.1 
184.2 


31.0 
31.2 
30.6 
31.8 
31.0 
81.0 
31.5 
31.2 


80.2 
30.5 
31.5 
32.2 
32.8 
33.4 
32.0 
33.4 
32.8 
32.0 
34.5 
31.6 


|32.7 
31.6 
34.0 
131.7 
34.3 
34.0 
,33.0 
33.1 
32.6 
32.2 
31.1 


33.1 
30.5 
31.0 
32.0 
31.5 
32.8 
33.7 
33.0 
32.2 
31.3 
80.8 
30.0 


S  cT   ®  at 

00  •-• 


81.3  ;31.ll 

31.3  31.  • 
8L3i3LS 
31.8  J30.5 
30.8  30.5 

31.4  ;3I.] 


31.2  31.  S 
31.0  30.1 


30.1 
30.0 
30.3 
30.0 
30.3 
3L0 
31.5 
33.4 
32.3 
32.0 
31.5 
3L0 


31.8 
31.0 
3:^.8 
32.7 
35.1 
35.0 
35.0 
33.7 
32.6 
32.4 
81.5 


84.6 
34.1 
31.7 
32.6 
33.6 
32.8 
33.6 
32.0 
30.7 
30.4 
30.6 
180.5 


1. 1 
30.1 
30.1 
30. 0 
32.4 
33.0 
3L8 
32:2 

3ac 

30.5 

3L9 
30.S 


90.S 

3a7 

3&4 
3&7 
33lO 
35.0 
32.0 
33.5 
32.5 
30.8 
31.4 


32.8 
36.2 
3Sl7 
82Le 
31.4 
81.8 
8L0 
81.0 
31.7 
80.4 
80.1 
80.61 


r^* 
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Table  giving  the  depths  of  water  through  the  Jetties  at  various  dates — Continned. 


Date. 


DUtanoea  ftt>m  S^fft  Point,  in 
feet. 


O 


18H. 

Jaanuj 33.6 

VelffBvy 32.8 

March !32.8 


April. 
May 

JOIM 

July 

AuKut-.-. 
September. 
October... 


35.4 
35.9 
38.2 
36.7 
35.0 
34.5 
35.0 


.S 


ei 


32.5 
32.8 
35.8 
34.5 
35.6 
35.2 
36.7 
36.3 
3&6 
36.2 


5* 


.13.0 
34.1 
34.0 
34.5 
34.2 
33.4 
36.2 
35.7 
34.6 
34.4 


O  00 


.30.2 
31.3 
35.0 
33.7 
31.0 
33.2 
32.8 
34.8 
33.7 
33.0 


30.2 
30.9 
33.1 
33.7 
36.0 
34.5 
32.7 
33.8 
33.6 
34.1 


o 

8 

.9* 


28.5 
80.0 
32.0 
31.0 
34.4 
36.5 
37.0 
34.7 
33.0 
33.0 


Date. 


1886. 
November. 
December . 


1887. 
January.... 
Febrnary... 
March...... 

April 

May 

Jane 


Distances  from  East  Point,  in 
feet 


S 


34.5 
34.0 


33.6 
36.4 
3&5 
38.8 
39.4 
39.0 


C4 


35.6 
35.0 


34.0 
34.4 
35.5 
37.0 
35.3 
35.4 


34.8 
35.  S 


33.8 
35.4 
32.6 
33.7 
87.1 
37.5 


3   . 


3Z9 
33.6 


32.3 
31.3 
35.5 
31.0 
81.2 
82.3 


33.0 
32.6 


32.T 
34.1 
3&5 
34.8 
34.2 
34.1 


38.6 
83.0 


33.4 
32.4 
33.8 
35.6 
38.1 
35.2 


SURVEY  BETOND  THE  END  OF  THE  JETTIES. 

The  chart  of  this  snrvey  is  No.  2.  The  area  sounded  cotitaiDs  more  than  2  square 
miles,  the  outer  limit  being  the  100-foot  curve,  which  is  about  1^  miles  from  the  ends 
of  the  jetties. 

By  reference  to  the  diagrams  on  Cliart  No.  8  it  will  be  seen  that  the  20,  30,  and  40 
feet  cnryes  changed  but  nttle  during  the  year ;  the  two  former  advanced  44  and  24 
feet  respectively,  and  the  latter  recced  24  feet;  a  result  which  indicates  but  little 
change  immediately  in  front  of  the  Jetties  and  out  to  the  40-foot  depth. 

The  outer  curves,  however,  advanced ;  the  100-foot  curve  showing  the  greatest  ad- 
vanoe.  of  350  feet,  and  the  &0-foot  curve  the  least  of  112  feet. 

The  following  diagram  shows  the  movement  of  each  curve,  and  the  amount  of  the 
same  from  1877  to  1^7,  all  having  advanced. 

Assaming  that  each  mean  ordinate  in  1877  be  zero,  then  the  length  of  the  ordinate 
in  1867  measures  the  advance  of  each  curve. 

For  example,  we  see  that  from  1877  to  1887  the  20-foot  curve  advanced  509  feet,  the 
30-fbot  carve  551  feet,  etc.     •    . 

The  Portions  of  the  20,  30,  and  40  foot  curves  move  directly  in  front  of  the  Jetties, 
receded  during  the  year,  while  on  the  eastward  and  westward  they  advanced,  as  did 
each  portion  of  the  outer  curves.  Therefore  we  know  that  the  material  deposited 
daring  the  year  has  been  in  a  greater  depth  than  40  feet  immediately  in  front  of  the 
jetties  and  to  the  eastward  and  westward  of  lines  which  are  the  prolongations  of  the 
jettiesL 

I  now  determine  the  vertical  height  of  the  shoaling  over  an  area  containing  1^  square 
miles,  and  the  shoaling  or  scouring  over  each  of  twenty-one  lesser  areas  into  which  it  is 
Bobdivided,  by  obtaining  the  mean  depth  of  each  subdivision  and  of  the  whole  area, 
and  comparing  them  with  results  similarly  obtained  for  previous  years. 

The  results  of  these  determinations  from  year  to  year  since  1876  are  as  follows : 


Mean  ehange  over  whole  area. 

FiU. 

From— 

To— 

Scour. 

1876 

1877 

0.40 

*"2.*66 

"2.' 38 
1.30 

"'3.' 61* 

""6.12" 
1.38 

1877 

1878. 

1.80 

18784 

1878 

1879  

1880 

IHMl 

0.12 

1880 

1881 

1882 

1883 

1882 

1K83 

0.04 

1884 

1884 

1885 

1H86 

1.16 

1885 

1886 

1887 ' 

1 

1876 

1887....!. 

8.63 
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By  tlie  aid  of  tlie  following  diurama,  which  repreaent  this  uea  on  »  iomI] 
on«  may  re»clii;  underatanil  the  diBtriljutioti  of  tbe  material  deposited,  sod  loo 
areas  whicli  are  naderguiiiij  the  gniateiit  and  least  chunge. 

The  flgaresin  each  BiibdiriDioD  arelbe  dilfarences  between  the  inean  depths  c 
divisionu  u  obtaineil  for  the  years  between  which  the  comparisons  are  made,  i 
press  ia  feet  and  teuthH  uf  a  foot  the  vertical  heighl  of  the  deepening  or  shoal 

Sbadeil  area'*  are  those  which  have  shoaled,  aad  blank  area*  ttave  deepened, 

No.  1  results  from  compaiing  the  mean  deptha  for  IStB  with  those  for  1887,  a 

S  oompai«s  Ihoae  for  ItfTtf  with  thoae  for  10iJ7. 


II 


AKain  we  find,  what  thediagramsoD  Chart  No.  Hao  clearly  Indicate,  that  thagn  T* 
deposit  takes  place  in  a  greater  depth  of  wat«r  than30or40feet,  and  totheeaal 
and  westward  of  tbe  more  central  areas.     That  the  areas  directly  in  front  of  tt 
ties  change  bo  Hltle,  in  comparison,  in  due  to  the  fact  that  tbe  strong  on rrent  whii 
jetties  prculuce  maintains  snfBcient  force  al^er  tbe  water  is  discharged  intr  "--' 


I  preTHQt  the  deposit  of  material  immediately  in  front  of  them. 
During  the  last  hiuh  river  there  was  no  lateral  escape  of  water 
the  inner  west  Jetty  having  been  completed,  and  it  is  probable  that  the  improve    - 


.ring  the  last  ht^h  river  there  was  no  lateral  escape  of  water  over  either 

nner  west  Jetty  having  been  completed,  and  it  is  pro"""*"'"  ^'--'  -■--  -■ 

in  front  of  the  Jettlea  daring  tbe  year  is  dne  to  that  &ct 

RRCAPITULATION. 


o  the  Gnlf  of  Mexico  U  iS  feet,  and  tbe  least  width  of  the  26-foot  channel 
feet. 

Except  for  three  days  during  the  year  "a  channel  having  a  uavi gable  depth 
feet "  through  the  shoal  at  the  head  of  South  Pass  and  "  tbrangh  the  pass  it 
and  "a  channel  throngh  the  Jetties  26  feet  in  depth  not  less  than  200  feet  ir 
at  tbe  bottom  and  having  throngh  it  a  central  depth  of  30  feet  without  re. 
width,"  was  maintained  witbont  the  aid  of  dredging. 

lu  oonclusioD,  acknowledgements  are  duo  Recorder  O.  W.  Lawes  for  efflciant  a 
anee  dnring  the  year. 

Verr  napeotfally,  your  obedient  servant, 

C.  DOMOVAK, 

AMtUUnt  Snsim 
UaJ.  W.  R.  Bbdm, 

Corpt  of  Ettgineat. 
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APPENDIX  S. 


pROVEMENT  OP  THE  VARIOUS  WATER-COURSES  IN  THE  STATE  OF 
LOUISIANA  AND  OF  BAYOU  PIERRE.  MISSISSIPPI.— IMPROVEMENT  OF 
8ABINE  PASS  AND  OF  SABINE  AND  NECHES  RIVERS,  TEXAS. 


PORT  OF  MAJOR  WILLIAM  H.  SEVER,  CORPS  OF  ENGINEERS,  OFFICER 
y  CHARGE  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,.16S7,  WITH 
nHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


TohefaDote  River  and  Bogue  Falia, 

Ifonisiuna. 
Tangipahoa  River,  Loaisiana. 
Tickfaw  River^  Louisiana. 

mite  River,  Louisiana. 

ayoQ  La  Foarcbe,  Louisiana. 

ayoa  Terrebonne,  Louisiana. 
Bayoa  Black,  Louisiana. 

fe'SovL  Tecbe,  Louisiana, 
nnecting  Bayou  Tecbe  with  Grand 
,  Lake  at  Cbarenton,  Louisiana. 


10.  Bayou  Conrtableau,  Louisiana. 

11.  Calcasieu  River  and  Pass,  Louisiana. 

12.  Bayou  Pierre,  Mississippi. 

13.  Sabine  River,  Louisiana  and  Texas. 

14.  Necbes  River,  Texas. 

15.  Sabine  Pass,  Texas. 

16.  Removal  of  suoken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEY. 


lay  on  Ronge,  Louisiana. 
layoa  Terrebonne,  Louisiana,  from 
Hoania  to  Tbibodeaux. 
Ayou  Vermillion,  Louisiana,  to  se- 
cure navigation  from  Abbeville  to 
the  railfoiMl  bridge  of  the  Louisiana 
and  Texas  Railroad. 


20.  Mouth  of  Calcasieu  River  and  of  Cal- 

casieu Pass,  Louisiana. 

21.  Mouth  of  Bayou  Plaqnemine,  with  a 

view  to  its  connection  with  the 
Mississipni  River  by  locks;  also 
Bayou  Plaquemine  and  other  con- 
necting streams,  to  form  the  best 
route  to  Qrand  Lake,  Louisiana. 


Office  United  States  Engineer, 

New  Orleans,  La,,  July  19, 1887. 

17BBAL:  I  have  the  honor  to  transmit  herewith  annual  report  for 
and  harbor  works  under  my  charge  for  the  fiscal  year  ending 
30,  1887. 

Very  respectfully,  your  obedient  servant, 
'  W.  H.  Heuer, 

Major  of  Engineers. 
le  Chief  of  Engineers,  XJ.  S.  A. 
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Si. 

mpeovement  op  tcheponcte  river  amd  boque  falia,  louisuha 

Tbe  project  for  tbe  improvement  of  this  river  was  made  id  1880,  ad 
contemplated  the  removal  of  overhangiDg  trees,  logs,  etc.,  in  the  cba 
nel,  and  the  dredging  of  the  bar  at  its  month.  ] 

The  first  appropriation  of  (1,500  was  made  March  3,  1881,  and  sM 
end  one  of  Sl,500  in  Angast,  1882.  With  these  two  appropriations  W 
obstractions  below  Covington  were  removed,  and  part  of  the  aoei 
pended  balance  was  nsed  for  the  coDStmctioa  of  a  working  plantH 
improving  the  bar  at  the  mouth  and  part  for  the  conBtraction  of  a  bi«dl 
water  extending  820  feet  into  the  lake. 

The  original  estimate  for  improving  this  river  was  {5,460,  the  greats 
portion  of  which  was  for  dredging  the  bar  at  the  month.  It  was  thongtit 
however,  that  a  dredged  channel  over  this  barcoald  not  be  mainitjisd 
without  protecting  works,  which  would  cost  considerably  more  than  tkl 
dredging.  Major  Stickney,  who  b^d  this  work  in  charge,  caused  aid 
examination  to  be  made  in  1884,  and  iti  htsreportin  the  Annual  Kepoil 
of  the  Chief  of  Engineers  for  1884,  volume  2,  page  1269,  he  reporbitlil 
river  in  good  order,  excepting  the  bar  at  its  month,  and  suggests  aa  I 
method  for  improving  the  bar  to  baild  a  jetty  or  breakwater  2,500^ 
long  across  tbe  bar  into  the  comparatively  deep  watftr  of  the  Lab 
Pontchartrain,  and  theu  to  dredge  the  channel  through  tbe  bar,  iotU 
hope  that  tbe  jetty  would  prevent,  or,  at  all  events,  greatly  retard,  tlx 
refilling  of  the  cut  with  sand.  The  estimated  cost  of  this  improve 
ment  is  (20,400,  and  if  authorized  by  Congress  919,000  of  this  amoan 
should  be  appropriated  for  the  fiscal  year  ending  June  30, 1889,  u^ 
applied  to  extending  the  breakwater,  dredging  the  bar,  and  remonol 
any  other  obstrnctioDS  that  may  bave  formed  since  tbe  river  was  cleaiq 
out.  Should  tbe  ii 
of  the  month  of  thi 
to  use  this  mouth 

Tbe  depth  of  w. 
is  about  4^  feet.  '. 
that  there  has  beei 
provements  thus  fi 
project  for  making 
$19,000  will  be  req 
'  tiier  improvement 
1889,  is  required. 

Commerce  for  pi 
cotton,  188,000  bar 
and  11,000,000  feel 


I  append  First 
adopted  for  the  e: 
therefor,  together 


Amotint  appropriated 

Jnly  1,  1887,  amount  ( 

oDtstandiDg  Jul;  1, 
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letter  of  major  w.  h.  heuer,  corps  of  engineers. 

Office  United  States  Engineers, 

Hew  OrleanSj  La.j  October  6, 18S6. 

OENERAii :  In  accordance  with  circular  letter  from  office  of  Chief  of 
EDgineerSy  United  States  Army,  dated  Aagast  12, 18.S6,  requiriug  me  to 
sabmit  a  project  for  the  expenditare  of  $2,500,  appropriated  by  act  of 
August  5, 1880,  for  improving  Tchefuncte  Kiver  and  Bogiie  Falia,  Lou- 
isiana, I  have  the  honor  to  submit  the  following : 

As  the  only  survey  available  of  the  stretch  of  river  betweea  Old  Land- 
ing and  GovingtOD,  where  the  improvement  was  to  be  made,  was  fifteen 
years  old,  Lieutenant  Orosby,  Oorps  of  Engiueers,  was  directed  to  make 
a  survey  of  this  stretch.  A  tracing  of  this  and  a  copy  of  his  report  are 
herewith. 

The  report  shows  that  with  the  money  available  either  of  two  pro- 
lects  ior  improving  navigation  might  be  adopted,  viz,  cuttiog  through 
a  bend,  that  is,  making  a  cut-off,  or  dredging  on  each  of  several  bars  in 
this  stretch  a  channel  50  feet  wide. 

Of  the  two  projects  referred  to,  that  of  dredging  the  bars  would  prob- 
ably be  of  greater  advantage  to  navigation  than  that  of  making  the 
cut-off,  for  reasons  clearly  expressed  io  Lieutenant  Crosby's  report. 

In  this  connection  attention  is  invited  to  the  report  of  Major  Scickqey 
on  the  Bogue  Falia,  printed  in  Annual  Report  Chief  of  Engineers,  1884, 
Part  2,  page  1283. 

I  would  therefore  recommend  that  a  channel  50  feet  wide  be  dredged 
through  each  of  the  bars  between  Old  ]janding  and  Covington,  com- 
mencing on  the  first  bar  above  Old  Landing  and  continuing  the  work 
towards  Covington  as  far  as  the  funds  permit ;  that  the  work  be  done 
by  contract,  after  due  advertisement. 

Bespecliully  submitted. 

W.  H.  Hbuer, 
Major  of  Engineers. 

The  Chief  of  Engineers,  IT.  S.  A. 


REPORT  OF  UEUTBNANT  O.  T.  CROBBT^  CORPS  OF  ENOINIBERS. 

New  Orleans,  La.,  September  6,  1886. 

Sib  :  I  have  the  honor  to  report  as  follows  npon  a  survey  of  Bogne  Falia  River, 
Lonisiana,  made  b^  your  orders  of  recent  date.  The  survey  covered  a  stretch  a  little 
more  than  3  miles  in  len^irth,  extending  from  a  low  bridge,  at  the  upper  end  of  the 
town  of  Covington,  down  to  Old  Landing,  the  upper  limit  of  navigation  for  the  larger 
steam-boats  now  running  in  the  Tchefuncta  or  Bogue  Falia  trade.  The  object  of 
the  sonrey  was  to  obtain  data  for  determining  the  most  beneficial  method  of  expend- 
ing the  recent  appropriation  of  ^,500.  Navigation  up  to  Old  Landing  is  good,  large 
steamboats  reaching  that  point  whenever  business  offers.  Two  classes  of  obstruc- 
tions prevent  such  steamboats  from  going  on  to  Covington,  sharp  bends  and  shoal  bars. 
There  is  no  trade  at  Old  Landing  itself;  all  passengers  and  freight  landed  there  be- 
ing transported  over  a  2-mil6  distant  road  to  Covington.  Corresponding  to  the  two 
difficulties  mentioned  above,  two  plans  of  improvements  have  been  suggested  for  the 
stretch  under  consideration,  namely,  the  malting  of  cuts  across  the  sharper  bends,  and 
the  removal  of  bars  by  dredging.  The  bends  do  not  prevent  a  number  of  schooners 
from  reaching  Covington,  nor  do  they  even  seriously  inconvenience  them,  while  the 
bars  often  cause  delav.  Because  the  schooners  are  able  to  reach  Covington  they  now 
carry  almost  all  the  nreight,  the  steamboats  doing  a  passenger  and  express  business, 
which  in  the  winter  amounts  to  ver^  little. 

Could  a  steamboat  reach  the  Covington  Landing  it  would  probably  take  much  of 
the  freight,  and  the  people  seem  desirous  of  having  steam  rather  than  sail  service. 
To  cut  across  the  first  bend  above  Old  Landing,  and  this  is  about  the  worst  of  the  four 
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or  five  bftd  bends,  would  permit  a  steam-boat  drawing  5  feet  to  reaob  a  point  knovn 
as  Grant's  Lan«iin^,  about  1  mile  from  Covineton.  One  sboal  place  is  met  befon 
reaching  Grant's,  but  it  was  regularly  passed  during  the  whole  of  last  year  1>y  the 
Graver  Clevelandf  a  propeller  drawing  about  5  feet.  This  boat  being  rather  short  mi 
able  to  mi^e  the  bends  without  much  difficulty.  6he  has  now  been  withdrawn  from 
this  trade,  leaving  the  Camelia,  a  side-wheel  boat,  170  feet  long,  drawing  about  5ftet» 
and  the  Dajf  Dream,  about  1*20  feet  long,  and  drawing  about  6.5  feet.  This  boat  I  isw 
making  the  bend  nearest  Old  Landing;  it  was  a  matter  of  great  difficnlty  and  ins 
lower  stage  of  water,  allowing  less  swing,  would  be  all  the  harder.  In  the  hope  tbsl 
one  of  these  two  boats  or  some  other  will  make  resnlar  trips  as  far  as  Grant's  Land- 
ing, the  citizens  of  Covington  seen  by  me  favor  the  expenditure  of  the  money  now 
available  in  making  a  cut  across  the  bend  referred  to  above. 

Judge  Thompson,  presiding  over  the  State  Judicial  district  in  which  Covington  liei, 
informed  me  that  the  saving  of  something  over  a  mile  of  wagon  transportation,  to  be 
thus  efieoted,  would  be  of  much  value  both  as  to  passengers  and  freight.  The  owner  of 
the  Pippo.  the  principal  schooner  runniuff  in  the  trade,  urges  that  the  appropriation 
be  expended  in  dredging  (he  bars,  thus  lacilitating  the  passage  of  schooners,  which 
to-day*  do  the  bulk  of  the  business,  much  troubled  as  they  are  by  the  bars.  He  think§ 
that  unless  steamboats  can  go  quite  to  the  wharf  at  Covington  an  extension  of  their 
trips  to  Grant's  would  be  of  little  benefit.  The  proposed  cut  would  have  sides  150 
feet  long,  would  go  through  land  about  15.5  feet  above  low  water,  and  if  ont  to  6 feet 
Hbelow  that  plane,  and  100  feet  wide,  would  reouire  the  excavation  of  about  12,000 
cubic  yards  of  sandy  clay.  It  could  be  done  for  tue  amount  avai lable,  or  if  unforeseen 
expenses  occurred,  this  amount  would  complete  it  to  less  though  still  navig^le 
width.  Except  during  freshets,  occurring  irregularly  and  lasting  from  two  to  five 
days,  the  Bogue  Fiilia  is  a  tidal  stream  bearing  no  sediment.  The  cut  would  there- 
fore hohl,  oven  without  damming  the  principal  stream  in  any  way.  During  freshets 
thepurrent  is  very  strong,  there  being  a  fall  of  20  feet  or  more  in  14  miles.  The  dis- 
tance from  end  to  end  of  the  cut,  by  the  bend,  is  about  2,000  feet,  oonseqnently  if  this 
locality  has  the  average  slope  there  would  be  a  fall  of  9  inches  from  end  to  end  throogh 
the  cut  only  150  feet  long.  The  current  produced  by  such  a  fall  would  doubtless  en- 
large an  excavation  made  through  such  yieldin'g  earth.  There  is  a  depth  of  ^  feet 
for  some  distance  below  the  cnt,  so  that  considerable  deposit  miffht  take  place  with- 
ont  injury  to  navigation.  The  stream  being  tidal  to  a  point  above  Covington,  no 
iojiirious  diminution  of  depth  need  be  feared  above  the  cut.« 

The  property  thrqngh  which  it  would  be  made  can  be  had  for  about  $100  or  less. 
This  is  the  valuation  pat  on  it  by  Mr.  Smith,  resiient  of  Covington  and  agent  of  the 
owner.  He  can  not  make  a  positive  offer,  because  of  a  lease  running  until  January 
1, 1887.  The  lessee  is  a  resident  of  this  city,  therefore  was  not  seen  by  me,  but  will 
be  interviewed  as  soon  as  found. 

The  only  dredge-boat  that  I  know  to  be  anywhere  near  the  contemplated  work  is 
one  owned  by  parties  who  are  employed  from  time  to  time  in  cleaning  ont  the  two 
State  canals,  extending  from  the  city  to  Lake  Pontchartrain. 

In  case  dredging  should  be  found  very  costly  the  work  could  be  done  dry,  with  the 
exception  of  natural  dams  left  at  eith«  r  end,  to  be  afterward  cut  down  gradually  in 
the  water.  The  bars  are  composed  of  movable  sand,  easily  dredged,  or  when  there  is 
a  cnrrent  rune ing down-stream,  easiiy  washed  out  between  constructions  diminishing 
channel  width.  To  apply  the  second  method  to  all  the  shoals  would  be  a  matter  of 
considerable  expense,  onite  beyond  the  present  appropriation.  And,  moreover,  the 
effect  would  be  of  but  little  longer  life  than  that  produced  by  dredging.  The  mate- 
rial moved  would  be  redeposited  in  a  deeper  place,  and  this,  together  with  the  gen- 
eral increase  of  deposit  going  on,  would  soon  produce  another  bar.  That  there  is  s 
general  shoaling  may  be  seen  by  a  comparison  of  the  chart  submitted  with  this,  and 
one  made  in  IbSTl  under  direction  of  Bfsjor  Howell.  '  The  snrroandings  show  no  inereaM 
of  depth,  while  in  many  cases  decrease  is  observable,  ranging  from  I  foot  to  10  feet. 

The  fact  that  the  digging  of  sand,  an  industry  considerably  developed  dnring  the 
]>ast  fifteen  years,  has  loosened  the  banks  along  a  considerable  portion  of  the  atieera, 
wonld  lead  one  to  infer  that  filling  mnst  have  taken  place  and  will  oontinne  to  take 
place.  On  the  other  hand  the  flllingj  has  not  been  so  extensive,  nor  do  the  known 
oondltions  promise  in  future  that  it  will  be  so  extensive,  as  to  render  dredging  a  valne- 
less  operation. 

As  the  stream  is  to-day,  the  removal  of  10,000  cubic  yards  of  material  wonld  give 
5  feet  up  to  Covington,  the  dredged  width  estimated  at  50  feet.  Since  short  ateam- 
boats  can  and  do  make  the  bends  while  they  can  not  get  over  the  shoals,  this  plan 
would  seem  to  give  greater  relief  at  first  than  that  of  the  cut.  It  also  has  the  ad- 
vantage of  securing  some  certain  benefit,  while  in  case  of  the  ont  it  might  or  might  net 
be  used  by  vessels  now  prevented  from  ascending  to  Covington.  As  it  will  permit  cer- 
tain classes  of  both  steam  and  sail  vessels  to  compete  with  each  other  at  Covington, 
I  believe  it  will  prove  of  greater  benefit  to  the  people  than  the  cnt,  which  wooU 
bmiefit  steam-vessels  alone,  and  :irould  not  of  itself  carry  these  to  Covington.    In 
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eaae  another  appropriation  be  made  for  this  stream,  and  that  before  the  deepeniog 
reBoltiog  from  any  work  soon  to  be  done  had  disappeared,  the  making  of  the  cat 
woald  donbtless  be  a  proper  application  of  it.  Even  now  there  is  no  great  difference 
of  valne  between  the  two  projects.  I  recommend  dredging  of  the  bars  as  being  not 
freatly  but  somewhat  more  beneficial  than  the  cutting.  As  the  work  will  be  easy, 
it  can  probably  be  done  for  25  cents  per  cubic  yard,  distant  as  the  locality  is  from 
any  accumulation  of  dredging  plant.  Should  this  figure  be  obtained  the  money  avail- 
able would  carry  5  feet  up  to  or  very  nearly  up  to  Covington  Landing.  The  mate- 
rial removed  may  be  found  to  have  a  marketable  value.  1  was  informed  that  six  or 
eight  trees  on  the  shoal  bottom  give  some  trouble  to  passing  schooners.  These  could 
be  removed  at  trifling  expense.  The  cost  of  the  survey  was  $21.  Angles  were  read 
on  a  Gurley  transit,  distances  by  stadium  rod. 
Very  respectfully,  your  obedient  servant, 

O.  T.  Cbohbt, 
Firdt  Lieut,  of  JEngineere. 
M^j.  W.  H.  Heuer, 

Carps  of  Engineere. 


S   2. 

IMPROVEMENT  OP  TANGIPAHOA  RIVER,  LOUISIANA. 

An  appropriation  was  made  in  1872  and  was  expended  in  clearing  the 
river  of  snags,  raits,  and  leaning  trees  over  a  distance  of  16  miles  from 
its  month.  Examination  and  sorvey  were  authorized  Jnne  18, 1878.  The 
sarvey  was  begnn  in  1879.  The  assistant  engineer  who  made  the  sur- 
vey found  many  obstructions,  such  as  snags,  overhanging  trees,  etc., 
and  estimated  the  cost  of  their  removal  up  to  Conner's  Bridge,  1^  miles 
from  Amite  City  and  53  miles  above  the  mouth,  at  $10,000. 

This  improvement  would  give  a  clear  channel  42  inches  deep  to  a 
point  32  miles  above  the  mouth  and  for  a  further  distance  of  21  miles  a 
clear  channel  of  24  inches.  An  appropriation  of  $5,000  was  made  June 
18, 1880.  On  September  22, 1880,  agreement  was  made  with  Carl  P. 
Segmet  for  clearing  34  miles,  for  the  sum  of  $4,750.  On  March  3, 1881, 
an  appropriation  of  $2,000  was  made  for  continuing  the  improvement. 
The  approved  project  for  expending  this  sum  provided  for  continuing 
the  work  above  the  point  to  be  reached  by  first  contract.  One  bid  was 
received  on  this,  and  being  considered  excessive  was  rejected.  The  first 
contract  was  reported  completed  in  November,  1881,  and  the  work  was 
accepted.  On  January  3, 1883,  a  contract  was  made  with  G.  E.  Gate 
for  clearing  out  7^  miles,  at  $235  per  mile;  the  work  was  accepted  late 
in  June,  1884,  having  been  reported  twice  as  finished  and  twice  re- 
jected. 

On  August  14, 1884,  the  Government  plant  that  had  been  laid  up  at 
Springfield  with  a  hired  crew,  proceeded  in  charge  of  a  superintendent 
to  the  Tangipahoa  Biver,  nnder  instructions  to  commence  work  where 
Gate's  contract  ended  and  extend  the  improvement,  if  practicable  with 
the  funds  on  hand,  to  Amite  City.  The  stage  of  water  was  very  low, 
and  after  forcing  a  passage  through  numerous  obstacles,  such  as  stumps, 
sunken  logs,  overhanging  trees,  land-slides,  shoals,  and  two  wooden 
bridges,  to  within  about  4  miles  of  the  point  at  which  it  was  intended  to 
begin  work,  it  was  found  impracticable  to  proceed  any  further,  aoid  un- 
der a  modification  of  instructions  the  plant  was  dropped  down  to  La- 
nier's Bridge,  and  the  work  of  clearing  out  the  stream  from  there  down 
to  the  mouth  commenced  September  15  and  was  completed  October  11, 
1884.  About  12  miles  of  the  53^  miles  included  in  the  project  for  the 
improvement  of  Tangipahoa  Kiver  have  not  been  touched.  Major  Stick- 
p,ef^  last  report  recommends  m  appropriation  of  $1,700  tO  be  ip(^e 
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for  completion,  to  be  applied^  however,  in  recleaning  the  lower  riv«, 
which  is  again  obstructed.  He  also  suggests  that  it  might  be  well  to 
consider  now  some  plan  for  removing  the  bar  at  the  month,  which 
l)ermits  only  light-draught  vessels  to  enter.  The  work  for  the  lower 
river  has  been  completed,  an  appropriation  of  $2,000  having  been  made 
July  5, 1884.  It  is  believed  that  it  will  bo  useless' to  carry  the  improve- 
ment any  further  up-stream,  and  if  (1,700  be  appropriated  by  CoDgress 
in  accordance  with  the  original  estimate,  it  will  be  applied  to  reclean- 
iug  out  that  portion  of  the  river  which  has  already  been  improved. 

The  work  is  not  a  permanent  one,  as  obstructions  are  reforming^,  and 
is  purely  of  local  importance.  It  is  not  known  that  any  benefits  have 
resulted  to  commerce  since  the  improvements  have  been  made. 

Ko  work  has  been  done  during  the  past  fiscal  year,  no  appropriation 
having  been  made  since  that  of  July  5, 1884.  The  commerce  at  pres- 
ent for  the  past  year  was  725  cords  of -wood,  120  bales  moss,  200  sacks 
wool,  1,500  bales  cotton,  1,500,000  staves. 

m 

Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project $1 ,  700. 00 

Amoantthat  can  be  protitablyexpended  in  fiscal  year  ending  June30,1889  1, 700.  Op 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


S3. 

IMPROVEMENT  OP  TICKFAW  RIVER,  LOUISIANA. 

This  work  was  commenced  in  1879  by  an  examination  authorized  by 
Conf:p:ess.  The  estimated  cost  of  the  improvement  was  810,230,  and  the 
project  was  to  clean  out  this  stream  as  well  as  its  navigable  branches, 
the  Notalbany,  Blood,  and  Ponchatonla,  by  I'emoving  such  obstacles  to 
navigation  as  snags,  logs,  stumps,  and  overhanging  trees.' 

In  1881  Congress  appropriated  $2,000  to  commence  the  work.  Work 
was  done  by  contract  in  1882,  and  16  miles  of  Tickfaw  River  was  cleaned 
out.  In  1882  $2,000  more  was  appropriated ;  this  was  expended  partly 
in  building  plant,  and  the  work  of  cleaning  the  stream  was  done  with 
this  plant  and  hired  labor ;  the  result  was  a  good  navigable  channel  9 
miles  above  the  previous  head  of  navigation  on  the  Tickfaw.  In  1886 
Congress  appropriated  $2,000  more,  the  funds  to  be  available  for  clean- 
ing out  the  navigable  branches  of  the  Tickfaw.  In  the  latter  part  of 
1886  and  early  part  of  1887  work  was  resumed  with  Government  plant 
and  hired  labor ;  the  result  is  the  cleaning  out  of  the  branches  and  oom- 
pletion  of  the  work  in  accordance  with  the  original  project  at  a  cost  less 
than  the  original  estimate.  Each  of  the  streams,  the  Tickfaw,  NotaJ- 
bany.  Blood,  and  Ponchatonla,  were  cleared  of  obstructions  up  to  the 
head  of  navigation. 

The  improvement  will  not  be  permanent,  as  obstructions  will  again 
form  in  consequence  of  freshets  and  the  careless  felling  of  timber.  An 
the  project  is  now  completed,  further  appropriations  are  not  required 
unless  Congress  desires  to  have  annnal  work  done  on  either  or  all  of 
these  streams,  in  which  event  it  is  estimated  that  $1,000  per  year  will 
probably  keep  them  all  thoroughly  cleaned  out.  At  present  this  is  not 
necessary,  as  all  these  rivers  are  now  in  good  navigable  condition.  For 
more  detailed  information  reference  is  made  to  Lieutenant  Orosby'a  re- 
port. 
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The  commerce  on  this  stream  for  last  year  was  estimated  at  a  value 
of  $140,000,  carried  by  three  schooners. 

Money  statement. 

July  1, 1886,  amount  available $3.72 

Amonnt  appropriated  by  act  approTed  Angnst  5,  1886  * %  000. 00 

2, 003. 72 
July  If  1887,  amoant  expended  daring  fiBoal  year,  exclusive  of  liabilities 

outstanding  July  1, 1886 1.713.68 

July  1, 1887,  amount  available 290.04 


REPORT  OF  LIBUTBNANT  O.  ^.   CROSBY,  CORPS  OF  XNGINEBRS. 

New  Orleans,  La.,  March  10, 1887. 

Sir:  I  have  the  honor  to  report  as  follows  oonoeming  the  work  recently  done  on 
the  navigable  branches  of  the  Tickfaw  River,  Louisiana : 

This  work  originated  in  an  examination  authorized  by  act  of  Congress  approved 
March  3, 1879.  The  report  of  this  examination  (Appendix  M,  Report  of  Chiefof  En- 
gineers, 1880)  presented  an  estimate  of  $10,230  for  removal  of  obstructions  in  the 
Tickfaw  and  its  branches,  the  Natalbany,  Ponchatoula,  and  Blood  rivers. 

An  appropriation  of  |2,000,  made  March  3,  1881,  was  expended  on  a  contract,  the 
execution  of  which  began  January  4,  1882,  and  the  result  of  which,  as  reported  in 
1882,  was  the  clearing  of  16  miles  of  the  Tickfaw.  Another  appropriation,  made  on 
August  2, 1882,  was  expended  in  the  construction  of  plant  and  the  doing  of  work  by 
hired  labor,  resulting  in  clearing  the  Tickfaw  to  a  point  9  miles  above  the  previous 
head  of  navigation.^ 

Tour  Annual  Report  of  last  year  (1886)  states:  "The  benefit  to  commerce  resulting 
from  the  improvement  of  this  stream  (Tickfaw)  is  purely  local.  It  would  result  in 
very  little  advantage  to  improve  navigation  any  higher  up.  *  *  *  It  is  therefore 
recommended  that  no  further  appropriation  be  made  for  the  Tickfaw  unless  the 
money  so  appropriated  can  be  applied  to  the  branches  referred  to.'' 

The  next  appropriation,  $2,000,  made  Augusts,  1886,  was  directed  to  be  expended  on 
the  navigable  tributaries.  The  plant  previously  used,  and  which  had  been  paid  for 
in  part  from  appropriations  for  the  Amite  and  Tchefuncte  as  well  as  the  Tickfaw,  was 
still  serviceable :  work  on  the  Natalbany  was  begun,  using  this  plant  and  hired  labor, 
in  September,  1886.  All  work  needed  on  the  Natalbany,  and  a  part  of  the  Poncha- 
toula work,  was  done  by  November  1,  at  which  date  you  directed  the  plant  to  pro- 
ceed to  the  Amite  River,  as  the  danger  of  freshets  there  was  more  imminent  than  in 
the  Ponchatoula.  The  Amite  work  having  been  completed  the  party  returned,  be- 
ginning work  on  the  Blood  River  February  9, 1887 ;  all  necessary  work  having  been 
finished  here,  work  was  resumed  on  the  Ponchatoula  on  March  5,  1887,  continuing 
until  to-day,  when  the  work  stops  on  account  of  exhaustion  of  funds. 

On  October  14  I  inspected  the  Natalbany;  yesterday,  the  Ponchatoula  and  Blood. 
The  Natalbany  is  in  excellent  condition  up  to  Springfield,  a  small  village  at  the  head 
of  navigation.  The  Ponchatoula  is  in  similar  condition  up  to  the  landings  nearest 
the  town  of  Ponchatoula,  a  small  village  on  the  Illinois  Central  Railroad,  3  miles  from 
the  landings.  Here  the  stream  is  quite  narrow  and  tortuous.  Nothing  is  to  be  gained 
by  going  fUrther  up,  even  if  that  were  possible  with  ordinary  expense,  while,  in  fact, 
only  a  very  large  outlay  could  clear  the  stream. 

The  distance  from  the  mouth  of  the  Ponchatoula  to  the  upper  landing  is  about  4.5 
miles.  Work  on  the  Blood  extended  to  about  the  same  distance  above  its  mouth,  and 
has  resulted  in  giving  a  clear  river  to  that  point,  beyond  which,  like  the  Poncha- 
toula, it  could  be  made  navigable  only  by  an  outlay  entirely  out  of  proportion  to  the 
interests  involved.  Indeed,  it  may  be  questioned  whether  the  small  sum  already 
spent  is  uot  lari^er  than  the  interests  demanded.  There  are  only  three  or  four  fami- 
lies liviug  on  this  stream,  which  is  bordered  b^  dense  swamps.  They  are  but  3  miles 
from  Springfield,  on  the  Natalbany.  Five  or  six  times  a  year  a  small  tug-boat  ascends 
the  Blood,  taking  out  some  saw-logs.  This  is  the  extent  of  its  commerce.  In  making 
an  examination,  I  reached  the  stream  at  three  points  by  a  combination  of  walking 
and  buggy-riding;  was  unable  to  obtain  even  a  pirogue,  although  I  found  one  of  the 
few  habitations  m  the  swamp. 

The  work  on  the  three  streams  has  been  of  the  same  character,  pulling  out  sna|^ 
and  logs  and  cutting  down  overhanging  trees.  It  has  been  well  done  and  economi- 
cally done.    Some  guaranty  of  thoroughness  was  had  in  the  fact  that  Mr.  Simmsy 


1 364     REPORT    OF   THE   CHIEF  OF   ENGINEERS,  U.  8.  ARMY. 

overseer  of  the  party,  is  owner  of  two  of  the  four  schooDers  that  ply  on  these  streaoiB. 
In  my  opinion  there  is  no  farther  need  of  improving  these  streams.  Their  naviga- 
bility is  qnite  sufficient  for  two  or  three  times  the  shippiufc  found  on  them,  and  there 
is  little  promise  that  any  such  increase  will  take  place  within  the  next  ten  or  fifteen 
years.  As  it  has  been  heretofore  reported  of  the  Tickfaw  proper  (special  report,  July 
n,  16851  that  ''this  river  has  been  improved  to  completion  as  far  as  commercial  and 
navigation  interests  required,''  the  whole  project  seems  now  to  be  finished,  althoogh 
only  $6,000  of  the  estimated  $10,230  has  been  appropriated.  As  these  streams  »re 
thickly  bordered  by  forests,  it  is  not  improbable  that  other  obstructions  will  appear, 
but  their  navigability  will  be  all  that  is  required  for  several  years.  Carelessness  of 
timber-men,  who  fell  trees  into  the  stream,  is  chargeable  with  much  of  the  deteriora- 
tion.   The  proper  local  authorities  have  been  addressed  on  this  subject. 

In  October  I  reported  commercial  statistics,  gathered  from  reliable  sources,  as  fol- 
lows: 

Annual  export  from  Natalbany  (three  regular  schooners) $140, 000 

Annual  export  from  Ponchatoula  (one  schooner  nearly  every  week) 3$,  000 

Saw-logs  from  Blood,  Natalbany,  and  Ponchatoula 15, 000 

• 

Total 190,000 

These,  I  think,  are  outside  figures.    Imports  will  be  of  about  same  value.     It  has 
been  previously  reported  that  about  two  schooner  trips  per  week  are  ma4e  on  the 
Tickfaw  proper.    No  figures  were  given  for  Talnation. 
Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby, 
Firat  Lieutenant  Engimeen. 
M%j.  W.  H.  Hbubr, 

CorpB  of  Engineer8f  U,  S.  A. 


S4.  • 

IMPROVEMENT  OF  AMITE  RIVER,  LOUISIANA. 

The  original  project  for  improving  this  river  was  adopted  in  1880; 
the  object  was  to  obtain  at  low  water  a  channel  5  feet  in  depth  as  far 
up  stream  as  appropriations  would  permit,  the  main  portion  of  the 
work  to  be  done  being  above  the  month  of  the  Bayou  Manchac. 

In  1880  Congress  appropriated  $8,000  for  this  work :  contract  was 
made  for  $7,650  for  improving  40  miles  of  the  river.  In  1881  $5,000 
more  was  appropriated.  It  was  proposed  to  use  this  appropriation  for 
extending  the  work  beyond  the  point  where  the  first  contract  should 
terminate.  The  accepted  bidder  for  the  second  contract  failed  to  fur- 
nish bonds,  and  the  contract  was  not  completed.  The  work  under  the 
first  contract  was  accepted  in  1883 ;  the  work  was  poorly  done,  and 
only  resulted  in  cleaning  out  1 7  miles  of  the  river.  In  1883  the  project 
was  modified  and  approved,  so  as  to  clean  out  obstructions  below  the 
Bayou  Manchac  with  Government  plant  and  hired  labor.  This  part  of 
the  work  was  well  and  economically  done,  and  resulted. in  cleaning  out 
about  8  miles  of  river.  The  officer  in  charge  of  the  improvement  in 
1884  estimated  that  to  work  over  the  17  miles  of  river  first  done  by 
contract  and  complete  that  required  further  down  the  river  would  cost 
$8,205. 

In  1886  Congress  appropriated  $2,000.  In  November,  1886,  work  was 
resumed  by  means  of  Grovernment  plant  and  hired  labor  and  continued 
until  January  31, 1887,  during  which  time  2,754  stumps,  logs,  snags, 
and  overhanging  trees  were  removed  from  the  bed  and  banks  of  the 
stream.  Most  of  this  work  was  done  between  the  mouth  of  the  Bayou 
Manchac  and  Port  Vincent,  about  5  miles  below,  where  the  river  had  be- 
come almost  unnavigable  from  the  accumulation  of  snags  and  other  ob- 
structions since  work  wfis  suspended  in  1883,    4U  serious  obstructions 
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to  navigation  below  Port  Vincent  were  also  removed.  Tbo  Amite  Biver 
is  now  in  good  navigable  state.  Examinations  showed  that  it  was  use- 
less to  spend  any  more  money  on  the  Amite  above  the  mouth  of  the 
Bayou  Manchac  for  the  reason  that  there  is  neither  commerce  nor  nav- 
igation above  this  point,  and  although  steamboats  have  been  30  miles 
further  up  the  river,  there  is  no  commerce  to  pay  them  for  going  up; 
besides,  at  low-water  stages  the  depths  are  insufficient  and  at  high 
water  the  current  is  too  swift  to  be  steamed  with  economy. 

The  small  balance  remaining  of  this  last  appropriation  could  only  be 
expended  on  the  Amite,  not  on  its  navigable  branch,  the  Bayou  Man- 
chac ;  hence  when  that  portion  of  the  Amite  which  was  navigable  below 
tlie  Manchac  had  been  cleaned  out,  it  would  have  been  a  waste  of  pub- 
lic funds  to  have  spent  the  balance  on  the  tipper  portion  of  the  river. 
Work  was  therefore  discontinued,  owing  to  its  completion  in  accordance 
with  the  modified  project  in  January,  1^7.  The  improvement  will  not 
be  permanent;  banks  will  cave,  carrying  in  trees,  snags  will  re-form, 
and  to  keep  the  river  in  good  navigable  condition  will  require  annual 
work  at  an  estimated  annual  expense  of  about  $2,000. 

The  amount  yet  available  ($333.33)  may  be  applied  in  the  future  to 
removing  obstacles,  such  as  snags,  that  are  certain  to  accumulate,  but 
it  is  recommended  that  any  future  appropriation,  if  made  for  this  stream, 
be  so  worded  as  to  make  the  funds  available  for  also^  clearing  out  the 
Bayou  Manchac,  the  main  branch  of  the  Amite.  Steamboats  run  up  this 
bayou  for  about  8  or  9  miles  to  Hope  Yilla,  which  is  the  head  of  naviga- 
tion. It  is  estimated  that  to  remove  obstacles  to  navigation  in  the  Bayou 
Manchac,  such  sfi  snags,  stumps,  and  overhanging  trees,  will  cost  about 
$2,500.  The  products  carried  on  this  bayou  are  cotton,  cotton-seed,  wood , 
staves,  shingles,  lumber,  hides,  eggs,  chickens,  sugar,  and  molasses,  an- 
nually valued  at  $136,000. 
Total  appropriated  thus  far,  $15,000. 

Money  statement 

JaJy  1,  1886,  amonnt  available 81.90 

Amount  appropriated  by  act  approved  AagOBt  5,  1886 2»  000. 00 

2, 001.  IK) 
July  If  1887,  amonut  expended  daring  fiscal  year,  exclusive  of  liabilities 
outetanding  July  1,  1886 1,G(W,(»G 

July  1,  1887,  amonnt  available 333.  *,W 


{Amoant  (estimated)  required  for  completiou  of  existing  projoct G,  20;>.  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  endiug  J  uiie  30, 1 8  ii)      0,  ^On  00 
Sabmttted  in  compliance  with  requirements  of  soctions  2  of  river  and 
harbor  acts  of  1860  and  1867. 


Ss. 

IMPEOVEMENT  OP  BAYOU  LA  FOURCHE.  LOUISIANA. 

The  original  project  for  this  work  was  adopted  in  1879,  froorsurveys 
aatborized  by  act  of  Congreas  March  3, 1873  {see  report  of  Chief  of 
Engineers  for  1874,  Appendix  S  5),  the  object  oeing  to  improve  low- 
water  navigation  of  the  bayou  by  removal  of  obstructions,  such  as  suags, 
wrecks,  raft  heaps,  cutting  of  trees,  etc.,  which  obstructed  navigation. 

On  account  of  high  water,  operations  were  suspended  December  ;>1, 
1881,  and  resumed  September  21, 1882.    From  this  time  till  Jnnuary 
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31, 1883,  the  work  was  carried  ou  steadily  to  a  point  30  miles  below 
Lockport,  when,  the  funds  being  nearly  exhausted  and  the  water  getting 
too  high,  the  plant  was  taken  to  Lockport  and  laid  up. 

In  the  river  and  harbor  act  of  August  22, 1882,  provision  was  made 
for  a  survey  of  this  bayou.  A  preliminary  report  on  this  was  forwarded 
on  August  20, 1882,  and  in  Department  letter  of  April  24, 1883,  it  was 
direct^  that  the  survey  should  be  made. 

Ko  work  was  done  during  the  year  ending  June  30^  1884,  the  balance 
of  available  funds  being  too  small  to  permit  anything  more  than  the 
payment  of  a  watchman  for  the  care  of  the  boats. 

On  August  25, 1884,  an  amended  project  was  submitted  by  Captain 
Turtle  for  continuing  work  downward  from  where  it  had  been  suspended 
the  previous  year,  and  authority  was  received  from  the  Chief  of  Engi- 
neers, under  date  of  September  1, 1884,  to  carry  on  the  work  as  recom- 
mended. 

The  work  of  overhauling  the  plant  at  Lockport  was  immediately 
commenced,  and  work  was  resumed  September  22, 1884,  and  continued 
until  January  15, 1885,  when  it  was  again  stopped  on  account  of  high 
water,  and  the  plant  ordered  back  to  Lockport  and  the  crewdischarg^, 
except  the  sub-overseer  and  cook,  who  were  retained  for  further  service 
on  Bayou  Teche.  The  plant  was  at  the  same  time  placed  under  the 
direction  and  orders  of  First  Lieut.  O.  T.  Crosby,  Corps  of  Engineers. 
By  authority  of  the  Chief  of  Engineers  it  was  removed  to  Bayou  Teche, 
serving  en  route  as  a  quarter  boat  for  a  survey  party  on  Bayou  La 
Eompe.  It  has  remained  on  the  Teche  since  March,  1885,  engaged 
most  of  the  time  in  snagging  and  wrecking  operations. 

After  completion  of  the  survey  of  1883  a  study  of  the  level  notes 
showed  them  to  be  worthless.  Without  an  accurate  profile  no  plan  could 
be  made;  hence,  in  April,  1886,  the  level  lines  were  rerun  under  the 
direction  of  Lieutenant  Crosby. 

The  commerce  of  Bayou  La  Fourche  has  been  greatly  benefited,  the 
number  of  vessels  having  steadily  increased  as  the  obstructions  were 
removed. 

Before  any  work  of  improvement  the  bayou  was  so  obstructed  with 
snags,  logs,  and  wrecks  from  its  head  at  Donaldsonville  to  a  point  about 
22  miles  below  Lockport,  that  during  the  low-water  season  flat-boats 
and  luggers  drawing  about  2  feet  were  the  only  kind  of  vessels  able  to 
navigate.  In  some  places,  especially  between  Eaceland  and  Lockport, 
a  distance  of  7^  miles,  even  this  was  difficult,  the  luggers  having^  to 
lower  sail  and  cordelle.  But  since  the  removal  of  obstructions,  flat- 
boats  and  sailing-vessels  of  even  greater  draught  have  passed  up  and 
down  without  difficulty. 

During  eight  months  of  the  year,  when  the  water  is  high,  the  bayou 
is  navigable  for  large-size  steam-boats. 

During  ttie  past  fiscal  year  the  water  was  exceptionally  low ;  steam- 
boats could  not  get  over  the  bar  at  the  head  of  the  La  Fourche,  and  nav- 
igation by  means  of  flat-boats  was  extremely  difficult  and  irregular. 

Should  the  project  for  slackwater  navigation  and  dredging,  plans  for 
which  were  submitted  in  the  last  annual  report^  be  adopted,  it  is  then 
recommended  that  the  entire  estimated  cost,  viz,  $450,000,  be  appro- 
priated in  one  lump. 

The  cost  of  maintenance  of  slackwater  navigation  is  estimated  at 
830,000  annually.  The  saving  of  freight  paid  in  consequence  of  slack- 
water  navigation  if  made  is  estimated  at  819,000  annually. 

The  annual  value  of  commerce  of  the  La  Fourche  is  about  83,000,000. 
The  estimated  amount  of  commerce  is  22,150  hogsheads  sugar,  27,705 
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barrels  sugar,  45,274  barrels  molasses,  907  barrels  rice,  66,117  sacks  rice, 
9,341  barrels  and  sacks  potatoes  and  onions. 


J 


Money  statement. 


Julyl,  1886,  amount  available : $254.61 

July  1,  1887,  amonnt  expended  daring  fiscal  year,  ezclusiye  of  liabilities 

outstanding  July  1,  1886 175.00 

Jaly  1,  1887^  amonnt  available 79.61 


S6. 

IMPROVEMENT  OF  BAYOU  TERRE  BONNE,  LOUISIANA. 

• 

In  1879  Congress  ordered  an  examination  of  this  stream.  The  esti- 
mated cost  of  improvement  in  1880  was  $18,800.  This  was  for  dredg- 
ing and  removing  logs,  snags,  and  other  obstructions.  As  the  exami- 
nation on  which  this  estimate  was  based  was  made  in  high  water,  it 
was  incorrect,  and  the  same  officer  making  the  first  estimate  increased 
it  by  $20,000,  making  the  total  estimate  $38,800. 

Appropriations  made  are  as  follows : 

Jane  14. 1880 $10,000 

March  3, 1881 8,800 

Auga8t2, 1882 7,000 

AngastS,  1886 10,000 

Total 35.800 

Dredging  was  commenced  in  1880;  was  continued  in  1881  at  a  point 
about  23}  miles  below  Houma,  La.  This  was  contract  work,  and  about 
7^  miles  of  channel  was  improved.  In  1882  work  was  resumed  with 
Government  plant  and  hired  labor,  and  completed  to  within  about  10^ 
miles  of  Houma.  In  188^  work  was  again  resumed  by  Government 
plant  and  hired  labor,  and  about  164,165  cubic  yards  were  dredged  out 
and  4.1  miles  advanced. 

The  Government  dredge  is  doing  excellent  work  at  a  cost  of  about  4 
cents  per  cubic  yard  for  dredging.  The  bayou  between  its  low-water 
banks  is  of  less  width  than  the  dredge-boat;  consequently,  to  do  any 
work,  she  has  to  first  cut  a  channel  of  her  own  width  and  then  has  to 
cut  turn-outs  or  passing  places  every  few  hundred  yards  to  enable  float- 
ing, sailing,  or  steaming  craft  to  pass.  When  this  improvement  was 
commenced,  the  Bayou  Terre  Bonne  was  in  places  little  more  than  a  drain- 
age ditch ,  When  the  dredge  began  work  the  bayou  was  but  11  feet  wide. 
Nearly  every  plantation  on  the  bayou  has  a  drainage  ditch  emptying 
into  the  bayou,  and  below  the  mouUi  of  each  ditch  a  bar  is  formed 
so  that  work  done  by  the  dredge  one  year  is  frequently  obliterated  dur- 
ing the  next.  The  improvement  enables  planters  on  the  bayou  to  float 
their  produce  to  Houma,  the  nearest  railroad  station,  instead  of  hauling 
it  there  over  wagon-roads,  and  it  drains  the  neighboring  country.  The 
improvement,  if  completed,  will  never  be  permanent  unless  the  drainage 
ditches  emptying  into  the  bayou  are  closed  and  the  drainnge  turned 
towards  the  swamps. 

The  products  raised  on  the  Terre  Bonne  consist  of  sugar  and  molasses, 
estimated  during  the  past  year  at  a  value  of  $967,500.    To  get  this 

Sroduct  to  market  over  72  miles  of  railroad,  the  cost  is  asserted  to  be 
91,875,  or  nearly  10  per  cent,  of  the  value  of  the  crop.    To  complete 
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tliis  improvement  to  Houma,  La.,  will  cost  $3,000  in  addition  to  what  is 
now  available,  and  to  maintain  this  channel  will  require  annual  dredging 
estimated  to  cost  $1,000. 

Monej/  statement 

Amount  appropriated  by  act  approved  August  5,  1886 $10, 000.00 

July  1, 1887y  amouDt  expended  during  fiacal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 6,108.87 

July  1,1887,  amount  available 3,89L13 

{Amount  Testimated)  required  for  completion  of  existinfl  project 3, OOO. 00 

Amount  tnat  can  be  prontably  expended  in  fiscal  year  endi nsr  June  30, 1889  3, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


S7. 

IMPROVEMENT  OF  BAYOU  BLACK,  LOUISIANA. 

Examination  of  this  bayou  was  ordered  by  act  of  Congress  of  Jane 
14, 1880. 

Preliminary  examination  was  made  in  January,  1881,  and  a  partial 
report  made  February  2, 1881,  full  report  being  prevented  by  the  fail- 
ure of  the  employ^  who  made  the  examination  to  submit  report,  though 
frequently  directed  to  do  so.  On  March  3, 1881,  $10,000  was  appropri- 
ated for  this  work. 

With  the  annual  report  of  1881  was  published  a  full  report  of  a  pre- 
liminary examination  made  by  an  assistant  engineer,  in  which  the  ood- 
dition  of  the  bayou,  as  indicated  below,  was  clearly  represented.  Ap- 
propriations made  in  1882  and  1884  amount  to  $25,000. 

In  an  inspection  of  this  bayou  made  in  April,  1885, 1  made  notes  and 
observations,  and  on  them  base  the  following  report  and  deductions: 

From  the  village  of  Tigerville  to  the  spot  where  the  dredge  is  at  work, 
about  10  miles  above,  the  Bayou  Black  has  now  a  depth  of  5  to  6  feet 
of  tide- water.  The  width  of  this  water-way  varies  from  45  to  100  feet 
The  greater  portion  of  this  10  miles  has  been  worked  over  by  the  dredge, 
and  the  last  4  miles  is  practically  a  canal  in  the  bed  of  the  bayou,  which 
has  been  dug  by  the  dredge.  As  fast  as  the  digging  progresses,  the 
ditch  or  canal  which  is  being  dug  becomes  filled  with  tide-water;  bat 
that  portion  of  the  bayou  in  front  of  dredge  is  so  filled  up  with  sediment, 
grass,  logs,  roots,  and  stumps,  and  contains  so  little  water,  that  at 
present  it  is  impossible  to  float  the  lightest  skiff. 

When  the  examination  was  made  in  April,  1885,  and  resulted  in  a 
stoppage  of  the  work,  principally  because  the  appropriation  was  about 
exhausted,  I  doubt  if  there  was  50  gallons  of  water  per  minute  flowing 
in  the  bayou,  and  a  few  days  before  this  the  ground  in  front  of  the 
dredge  was  so  hard  that  it  became  necessary  to  hire  4  mules  and  a  plow 
to  break  the  ground  so  that  the  dredge  could  work.  In  fact,  followiog 
the  rank,  tall  grass  growing  in  the  old  bed  of  the  bayou  is  the  practical 
method  of  tracing  its  course. 

From  the  point  where  the  dredge  has  now  stopped  working  to  the 
town  of  Houma,  via  the  line  of  the  bayou  (the  proposed  improvement), 
is  14  miles  in  length.  The  bed  of  the  bayou  is  filled  up  with  mud  and 
obstructions  very  nearly  to  the  level  of  the  roads  on  each  side  of  it; 
so  that  to  complete  the  work  contemplated  will  yet  practically  requiit 
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the  digging  of  a  canal  45  feet  wide  by  6  feet  deep  by  almost  14  miles 
in  length. 

The  mack,  etc.,  thrown  oat  of  the  canal  is  so  oozy  or  semi-flaid  that 
much  of  it  will  ran  back  into  the  canal,  and  it  is  probable  that  a  pile 
and  timber  revetment  may  have  to  be  bailt  over  a  considerable  portion 
of  the  roate  to  prevent  this. 

On  each  bank  of  the  bayoa  is  a  wagon-road  25  to  40  feet  in  width, 
jast  beyond  which  are  the  fences  of  plantations  and  small  farms.  The 
mack  mast  therefore  be  thrown  on  the  road,  obliterating  that  on  one 
side,  perhaps  on  both,  making  either  of  them  for  the  time  being  almost 
if  not  entirely  impassable. 

When  the  canal  or  ditch  shaU  have  been  completed  to  Hoama  it  will 
enable  small  boats  (probably  flat-boats)  to  carry  sngar  and  the  material 
prodncts  of  the  country  firom  the  plantations  bordering  on  the  bayoa 
from  Tigerville  to  Hoama,  an  extreme  distance  of  abont  24  or  25  miles. 

The  estimate  for  completing  this  improvement,  by  Major  Howell,  in 
1881,  was  $47,520.    Of  this  amount  nearly  $25,000  has  been  expended, 
of  which  about  $4,500  was  used  in  part  payment  for  the  building  of  a 
dredge-boat  to  be  used  in  cutting  the  canal.    This  would  leave  $20,000 
expended  in  actual  dredging  about  10  miles  of  bayou,  a  considerable 
portion  of  which  was  already  open  bayou,  and  between  14  and  15 
miles  of  bayou  yet  to  be  opened.    The  average  quahtity  of  material  to 
be  removed  in  each  mile  of  cutting  I  estimate  to  be  nearly  double 
what  it  was  in  the  preceding  10  miles  already  opened,  and  therefore  es  - 
timated  the  cost  nearly  twice  as  much,  or  $4,000  per  mile.    As  there 
are  yet  about  14  miles  of  cut  to  be  made,  the  estimate  for  completing  this 
cut  should  be  14  times  $4,000,  equal  $56,000.    This,  together  with  the 
$25,000  expended,  would  be  $81,000,  an  excess  of  $33,480  over  the  orig- 
inal estimate  for  completing  the  work.    It  is  barely  possible  that  this 
estimate  for  completion  may  be  too  great,  but  when  the  sunken,  em- 
bedded logs,  stumps,  roots,  thrown  up  by  the  dredge  all  along  the  em- 
bankment, are  seen,  no  prudent  engineer  would  submit  a  smaller  esti- 
mate, and  I  feel  warranted  in  saying  that  no  contractor  would  make  a 
contract  to  do  the  work  required  even  on  this  estimate.    Moreover,  in 
poshing  the  work  to  advantage,  the  engineer  in  charge  of  this  improve- 
ment has  never  estimated  less  than  $10,000  to  be  necessary  for  any  one 
year's  work. 

Suppose  the  remaining  14  miles  were  cut  tx>  Houma.  Here,  by  re- 
opening an  old  canal,  now  deteriorated  into  a  shallow  ditch,  connection 
may  be  had  with  the  Bayou  Terre  Bonne.  The  cut  is  about  1  mile  long. 
Sappose  this  done,  and  the  Terre  Bonne  improvement  completed  to  tlSs 
X>oint  also,  the  result  would  be  that  planters  along  the  Black  and  Terre 
Bonne  could  use  these  connected  canals  (for  such  would  the  bayous  be) 
to  get  their  products  to  the  railway  station,  whence  by  rail  to  Kew  Or- 
leans, abont  70  miles,  or  to  ship  by  water  through  Bayous  Terre  Bonne 
and  Black,  Bayou  ChSne,  Bayou  Boeuf,  Atchafalaya  River,  and  Mis- 
sissippi Biver  to  New  Orleans,  about  400  miles. 

It  is  reasonable  to  suppose  that  the  railway  rates  for  carrying  freight 
less  than  70  miles  should  be  less  than  that  of  water  routes  nearly  six 
times  as  long.  The  advantage  to  the  planter  in  having  the  improve- 
ment made  is,  therefore,  simply  the  saving  in  cost  and  time  to  him  in 
his  transportation  or  hauling  his  product  from  his  plantation  by  wagon 
or  by  canal  to  the  nearest  railway  station. 

On  or  near  the  Bayou  Black,  and  25  miles  apart,  are  two  railway 
stations,  Tigerville  and  Houma ;  therefore  the  longest  haul  to  nearest 
station  would  be  12^  miles,  or  an  average  haul  of  6^  miles. 
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Is  the  Government  jnstified  in  catting  a  canal,  for  that  is  jant  what 
is  being  done  in  improving  Bayou  Black,  the  lowest  estimated  cost  of 
which  is  $47,520,  for  sake  of  saving  to  the  planter  the  difference  between 
6^  miles  of  wagon  and  canal  transportation  ? 

The  improvement  at  its  best  is  simply  a  local  one  and  only  benefits 
the  people  on  or  near  the  bayou,  and  can  in  nowise  be  considered  % 
public  necessity,  but  as  it  has  been  begun  by  authority  of  Congress  and 
$25,000  has  been  spent  on  it,  if  the  work  were  now  stopped  the  greater 
portion  of  this  money  would  be  wasted.  It  is  therefore  assamei  that 
the  work  will  be  continued  to  completion,  and  in  this  event  no  less  than 
$10,000  should  be  appropriated  for  the  fiscal  year  ending  June  30, 1889. 
On  September  27, 1886,  the  dredge-boat  used  in  the  improvement  of 
Bayou  Black,  was,  on  account  of  exhaustion  of  funds,  transferred  to 
Bayou  Terre  Bonne,  Louisiana,  to  be  used  in  the  improvement  of  that 
stream. 

Money  statement 

July  1,1886, amount  available t431.81 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 188(5 112.50 

July  1,1887,  amount  available j 319.31 

f  Amount  (estimated)  required  for  completion  of  existing  project 56, 000. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  J  uue  30, 1889  10, 000. 00 
Submitted  in  compliance  with  requirements  of  se<;tions  2  of  river  and 
harbor  acts  of  1866  and  1867. 


S  8. 
IMPROVEMENT  OF  BAYOU  TECHE,  LOUISIANA. 

A  condensed  history  of  this  work  is  contained  in  the  last  annual  re- 
))ort.  With  the  funds  available  at  the  end  of  the  last  fiscal  year,  viz, 
lf$7,'317.93,  work  was  resnmed  above  Breaux  Bridge  in  the  latter  part  of 
188G  by  a  party  on  the  wrecking  flat  and  a  large  land  party.  In  oon- 
sequeuce  ot  low  water,  operations  by  the  party  afloat  had  to  cease  in 
October,  and  the  land  party  completed  their  work  up  to  Port  Barre,  the 
headwaters  of  the  Teche,  in  December,  1886. 

The  result  of  this  year's  work  was  the  removal  from  the  channel  of 
1,376  snags^  logs,  and  sunken  trees,  the  removal  by  blasting  of  133 
trees  and  stumps,  and  the  cutting  down  and  removal  of  4,325  over- 
hanging and  other  trees  from  the  banks  that  were  obstructions  to  navi- 
gation. The  Teche  is  now  opened  its  entire  length  from  its  mouth  to 
Port  Barre,  and  all  is  now  done  that  can  be  done  for  the  stream  pre- 
paratory tQ  the  actual  construction  of  a  lock  and  dam  for  slackwater 
navigation,  estimated  to  cost  $175,000,  a  detailed  description  of  which 
appeared  in  the  last  annual  report. 

Should  Congress  decide  to  make  slackwater  navigation  on  this  stream, 
the  total  amount  estimated  for  should  be  made  in  one  lump.  The  im- 
provements thus  far  made,  which  have  cost  about  $44,880.66,  have  im- 
proved navigation  materially,  but  have  not  produced  any  increase  ot 
commerce  nor  reduced  the  freight  rates  in  this  section.  The  estimated 
annual  value  of  the  sugar  crop  on  the  Teche  is  between  $3,000,000  and 
$3,500,000,  only  about  one-tenth  of  which  is  marketed  by  water  truis- 
portation.    If  slackwater  navigation  be  made,  it  will  only  benefit  that 
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part  of  the  Teche  country  above  the  lock,  the  value  of  the  estimated 
annual  product  of  which  is  $258,725. 

The  report  of  Lieutenant  Crosby  herewith  shows  the  condition  of  the 
stream  after  work  was  completed  in  1886 : 

Money  statement, 

July  1, 1886,  amount  available $7,317.93 

July  1, 1887,  amount  expended  during  fiscal  year,  ezclusiye  of  liabilities 

outBtanding  July  1,  ltt86 6,735.85 

July  1, 1887,  amount  available 582.08 


report  of  lieutenant  o.  t.  crosby,  corps  of  enoinsers. 

New  Orleans,  La., 

Deomhtr  16,  1886. 

Sm :  I  have  the  honor  to  report  as  follows  upon  an  inspection  of  the  work  on  Bayou 
Teche,  made  yesterday  under  recent  orders  from  you. 

Since  my  last  inspection  the  work  had  extended  up-stream  about  10  miles,  and  on 
yesterday  the  last  mile  of  the  bayou  was  cleared  of  its  worst  obstructions. 

Anticipating  the  exhanstion  of  funds,  Mr.  Oliver,  overseer  in  charge,  was  several 
weeks  ago  directed  to  diminish  the  width  of  the  clearing,  in  the  hope  of  securing  at  least 
a  barge  channel  through  to  Port  Barr^,  the  point  where  the  head  of  the  Teche  is  found, 
an  outflow  from  the  Courtableau.  By  hara  work  on  the  part  of  Mr.  Oliver  and  his 
men  this  was  practically  accomplished. 

Finding  on  yesterday  morning  that  the  thorough  clearing  had  reached  a  point  about 
1  mile  below  Port  Barri^,  I  directed  that  the  force  be  distributed  throughout  this  mile, 
cutting  the  most  troublesome  trees  in  the  channel.  Snags  in  this  part  of  the  stream 
are  scarcely  an  obstruction,  as  the  bar  near  the  Courtableau  prevents  the  entrance  of 
water  until  it  has  reached  such  height  as  to  cover  the  snags  to  a  much  greater  depth 
than  the  draaght  of  any  boats  running  here.  An  examination  of  the  mile  to  be 
worked  over  showed  it  to  be  unusually  clear  of  obstructions,  so  that  one  day's  work  of 
the  whole  force  was  sn£Qcient  to  put  it  in  order. 

Near  the  lower  end  of  this  mile  is  a  bridge.  Last  year  a  small  steam-boat,  85  by  20 
feet,  oame  out  of  the  Courtableau  to  this  point,  and  would  have  gone  through  the 
draw,  except  that  an  arched  beam  thrown  over  the  draw  struck  the  smoke-stack. 
The  draw  was  made  with  a  view  to  barge  navigation,  which  is  the  only  kind  that 
has  been  seen  on  this  portion  of  Bayou  Teche  in  many  Vears.  The  improvement  has 
resulted  in  giving  a  good  barge  channel  from  Port  Barr6  to  a  point  about  8  miles 
down  stream.  Below  that  is  a  steamboat  channel  throughout  the  whole  length  of 
the  stream. 

At  a  point  about  10  miles  down-stream  from  Port  Barr6  there  is  a  closed  bridge 
whicb  would  at  present  prevent  a  steam-boat  or  at  very  high  stages  even  a  barge, 
from  passing.  I  consulted  the  president  of  the  police  jury  of  the  parish  about  this 
matter,  and  was  assured  by  him  that  at  the  next  meeting  of  the  Jnry,  to  be  held  in 
two  or  three  weeks,  the  construction  of  a  draw  would  be  ordered.  This  is  now  the 
only  closed  bridge  on  Bayou  Teche.  In  speaking  of  the  existence  of  a  channel  through- 
out the  stream,  it  is  to  be  understood  that  this  refers  only  to  seasons  of  high  water. 
Before  the  improvement  was  began,  the  first  30  miles  of  the  stream  below  Port  Barr6 
was  extremely  difficult  to  navigate  even  by  very  small  steamboats  at  high  stages,  the 
channel  being  much  obstructed  by  standing  and  leaning  trees,  snags,  and  logs. 

Now,  at  same  stage,  an  ordinary  steamboat,  say  175  by  30  feet,  could  ascend  to 
within  10  miles  of  Port  Barr^,  and  2  miles  further  were  the  closed  bridge  opened.  It 
IS  nnfortanate  that  the  season  of  high  water  begins  so  late  as  to  render  it  useful  for 
handling  only  a  small  part  of  the  crops.  Yesterday  there  was  not  enough  water  in 
the  Upper  Teche  to  permit  my  examination  to  be  made  in  a  perogue ;  at  the  same 
time  I  was  informed  by*  those  familiar  with  the  facts  that  about  two-thirds  of  the 
crop  had  already  been  taken  out  of  the  vicinity  of  Opelousas.  Perhaps  the  planters 
living  on  the  banks  of  the  stream  have  held  a  little  larger  portion  in  the  hope  of  an 
early  rise. 

The  Upper  Teche  will  be  navigable  when  the  Courtableau  rises  high  enough  to 
pour  a  considerable  volume  over  the  bar  referred  to  above.  Such  a  stage  may  begin 
in  a  few  weeks  and  may  last  several  months,  but  will  be  too  late  to  handle  a  large 
part  of  the  crop.    All  the  year  navigation  can  be  had  only  by  locking,  plans  for  which 
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have  already  been  reported  to  you.  The  amount  of  navigation  on  the  Upper  Teche 
will  be  watched  daring  the  coming  high-water  season  by  competent  parties.  Mr. 
Oliver  has  worked  faithfully  and  intelligently,  and  I  can  heartily  recommend  him  to 
yonr  confidence.  The  only  point  of  criticism  that  suggested  itseu  to  me  was  in  this: 
That  a  few  of  the  logs  and  trees  were  not  removed  quite  as  far  up  the  bank,  ont  of 
reach  of  high  water,  as  seemed  desirable  to  me.  The  force  was  disbanded  yesterday; 
stores  and  all  other  property  remaining^  on  hand  were  shipped  to  New  Iberia,  where 
they  will  be  taken  on  board  the  repaired  snag-boat  now  ready  to  start  for  Bayou 
Pierre,  Mississippi. 

Very  respectfully,  your  obedient  servant, 

O.  T.  Crobbt, 
F%r8t  Lieutenant  Engineers,  - 
MigorW.  H.  Hkuer, 

Corps  of  Engineers,  U>  8.  A, 


COHMERCIAL  STATISTICS. 

Gentlemen  :  Having  been  appointed  by  you  to  ascertain  the  commerce  of  your 
parish,  and  especially  of  the  Bayou  Teche,  I  beg  leave  to  submit  to  you  my  report. 

To  enable  me  to  perform  the  duty  required  of  me  it  was  necessary  for  me  to  visit 
all  portions  of  your  parish,  see  the  people  personally,  and  get  all  the  information 
possible,  so  that  I  would  not  only  be  able  to  give  yon  the  commerce  of  1886  bat  aJso 
that  of  I8d7.  This  I  have  done,  and  given  you  as  reliable  a  report  as  was  possible 
for  me  to  make.  I  have  given  the  names  and  of  what  each  one  has  made,  ginned,  or 
shipped.  Then  I  have  consolidated  the  whole  so  that  you  can  see  the  amount  of 
each  commodity  and  the  price  I  have  put  on  it,  and  Judge  for  yourselves  as  to  its 
correctness. 

I  find  that  the  commerce  of  the  parish  for  the  year  1886  amounts  to  $1,859,999.90 ; 
the  exports  to  |909,044.10,  and  the  imports  to  |950,955.80.  For  the  year  1887  I  find 
that  the  commerce  will  amoant  to  |2, 686, 102.36,  Judging  from  percentage  of  increase 
in  acreage  and  condition  of  crop. 

All  of  this  commerce  is  either  directly  or  indirectly  interested  in  the  navigation 
of  Bayou  Teche  and  of  its  improvement.  I  can  say  for  the  people  residing  on  that 
portion  above  Saint  Martinsville  to  Breanx  Bridge,  Amouldville,  and  Port  Bair^y 
that  it  is  a  matter  of  vital  importance  to  them.  They  have  only  two  small  steam- 
boats running  in  the  trade.  I  am  informed  by  the  owners  and  captains  of  the  boat« 
that  the  steamer'Dan^on  makes  two  trips  a  week  in  high  water  this  year  for  about 
two  months ;  for  the  balance  of  theyear,  when  there  is  water  enough  to  get  to 
Breaux  Bridge,  one  trip  per  week.  When  there  is  not,  she  makes  occasional  trips  as 
high  as  she  can  get  up,  and  then  has  to  discharge  her  cargo  and  ship  in  small  flat- 
boats.  The  steamer  Alice  makes  fifteen  or  twenty  trips  a  year  during  high  water. 
The  steamer  Jhirio  makes  some  four  or  five  trips  a  year  for  cotton-seed  for  we  Iberia 
Oil  Mill. 

The  charge  for  freight  is  one-half  of  what  is  charged  by  the  round-boats  to  the  oity 
of  New  Orleans,  which  is  33^  per  cent,  less  than  the  railroad  charges. 

Notwithstanding  this,  much  the  greater  portion  of  the  freight  goes  by  the  railroad 
for  the  want  of  facilities  to  ship  by  the  river.  These  are  the  facuities  these  people  have 
to  get  their  produce  to  market.  Above  Breaux  Bridge,  to  Amontdville  and  to  Port 
Barr^,  they  have  no  navigation  the  greater  portion  of  the  year,  in  consequence  of  which 
they  have  to  haul  their  produce  considerable  distances,  to  either  Port  Barr^  or  Grand 
Conteaux  Station,  on  the  Morgan  Railroad.  This,  too,  when  they  have  a  beautiful 
bayou  at  their  very  doors,  which  can  be  made  navigable  at  their  doors  at  a  small  ex- 
pense. 

In  addition  to  the  commerce  I  have  given  there  is,  I  am  informed  by  Messrs.  Bergeron 
&  Rogers,  brokers,  nineteen  cotton-gins  between  Amouldville  and  Port  Barr^,  also  five 
sugar-houses,  which  will  swell  the  commerce  of  the  Upper  Teche  to  over  $1,500,000, 
which  was  a  short-crop  year  and  will  probably  double  that  this  year. 

The  country  is  one  or  the  most  beautiful  in  Louisiana.  The  lands  are  high  and  rich, 
although  of  alluvial  formation,  requiring  no  costly  levees  for  their  protection.  They 
are  well  adapted  to  the  cultivation  of  sugar,  cotton,  rice,  corn,  and  tobacco ;  also  to 
frait  and  gardening.  It  is  a  fine  stock  country  and  stock-raising  could  be  made  very 
profitable. 

This  country  is  already  occupied  by  an  industrious  and  thriving  population.  If  they 
had  proper  facilities  for  getting  their  produce  to  market,  woula  in  a  short  time  in- 
crease their  commerce  five  if  not  ten  fold. 

In  view  of  the  extensive  commerce  now  existing  and  of  its  great  capacity  for  de- 
velopment, of  the  necessity  of  the  work  and  its  great  convenience  to  the  people,  is  it  too 
much  to  ask  the  Government  to  make  the  necessary  appropriations,  or  to  call  on  our 
Senators  and  Representatives  in  Congress  to  exert  themselves  in  favor  of  this  measure  f 
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It  will  not  be  very  expensive.  The  bod  of  the  Toche  is  not  much  above  tide- water. 
One  lock  at  or  below  Saint  Martin's  and  another  near  Arnouldville,  to  hold  the  water, 
and  a  little  dredging  will  be  all  that  is  required. 

E.  T.  King. 

Hon.  Poucs  JuBY,  Parish  op  Saint  Martin's. 


[Sxtraot  minuteB  of  the  police  Jary  of  the  parifih  of  Saint  Martin'8.-^MeetiDg  held  on  Jnly  5, 1887.] 

On  motion  of  Mr.  Dachamp,  seconded  by  Mr.  Gillard,  voted  and  carried,  the  follow- 
ing^ resolutions  were  unanimously  adopted : 

Besolved,  That  we  have  carefully  examined  the  report  made  to  us  this  day  by  Capt. 
£.  T.  King ;  that  we  Und  the  report  correct.  That  the  thanks  of  this  police  jury  and  ot 
the  people  of  the  parish  are  due  to  him  for  the  able  manner  he  has  discharged  the 
daty  we  have  imposed  on  him,  and  we  hereby  extend  the  same. 

That  Captain  King  be  requested  to  forward  this  report  to  Maj.  W.  H.  Heuer,  Engi- 
neer U.  S.  A.,  to  be  forwarded  by  him  to  the  Chief  Engineering- Department  at  Wash- 
ington, and  tlurough  them  to  the  Cong^ress  of  the  United  States. 

lieaolvedy  That  Major  Heuer,  in  making  his  report  to  the  chief  department  at  Wash- 
ington, be  respectfully  requested  to  make  it  as  favorable  to  the  improvement  of  the 
Teche  as  represented  by  the  report  of  Captain  King  to  this  body. 

Reaolvedy  further^  That  our  Senators  and  Representatives  in  Congress  be  also  re- 
quested to  give  this  matter  their  early  attention  and  exert  themselves  in  favor  of  get- 
ting the  appropriation  necessary  for  the  work. 

A  true  copy  from  the  minutes. 

Aug.  Mabaist, 

M.  Clerk  P.  J. 


CommoditieB. 


SsportM. 

Centrifoj^l  tmf^T ponnds. . 

Kettle  sugar do — 

Centrifagal  molasses  ..gallons.. 

Kettle  molanses do  — 

Cotton bales.. 

Cottonseed tons.. 

Cotton-seed  oil » •  barrels . . 

Cotton-6eed  cake  and  meal,  tons . . 

Lnuiber  shippe<l feet . . 

"Efifza dozen . . 

lialesand  horses 

Hides 

Poultry dozen.. 

Mosa bales.. 

Cattlo  and  stock 

Kaculenta,  potatoes,  eto 

Articles    not    enamerated    or 
omitted  .V 


Total 


Imports. 

Lumber  in  log feet.. 

HacbbieTy 

Stone  ooal 

KecesifiUes,  Inxnries,  and  farm- 
ing iirplements,  etc.,  80  per 
cent,  on  exports 


Total  commerce,  erports 
and  imports 


Qnanti- 
ties. 


1,502,627 

1, 173, 500 

70,8.50 

59,605 

10, 685 

4,118 

2,200 

1,  HOO 

600,  000 

215. 480 


4, 925 
4,285 
1,200 


2, 108, 000 


Price  per 
nnit. 


$0.05 
.04 
.25 
.35 

4.%.  00 
8.00 

17.00 

laoo 

15.00 
.10 


J.  50 
3.00 
0.25 


8.00 


Total  ralue, 
1886. 


$75, 

46, 

17, 

20, 

480. 

32, 

37, 

23, 

75. 

21, 

10. 

7. 

12, 

7, 

2, 

1, 


13L 
048. 
712. 
861. 
825. 
044. 
400. 
400. 
000. 
584. 
025. 
387. 


500. 
7-20. 
760. 


35 
00 
50 
75 
00 
00 
00 
00 
00 
00 
00 
50 
00 
00 
00 
00 


35, 000. 00 


009, 044. 10 


168. 640. 00 
39, 600. 00 
15,480.00 


727, 235. 80 


1, 859, 990. 90 


Average 
increase. 


Per  cent. 
65 
65 
6r> 
65 
20 
20 
20 
20 


15 


Condition 
Increase. 


Per  cent 
35 
35 
35 
35 
30 
30 
30 
30 


20 


Value,  1887. 


$165, 
93. 
85, 

41. 
721, 

56, 
35, 
75. 

21, 
13. 

7. 
12, 
10. 

2. 

1, 


262.70 
890.00 
426.00 
723.60 
237.50 
4)6.00 
100.00 
100.00 
000.00 
584.00 
633.00 
887. 50 
855.00 
000.00 
720. 00 
750.00 


35, 000. 00 


1, 367, 900. 20 


168, 640. 00 
39. 600. 00 
15,480.00 


1, 094, 892. 16 


2,686,102.36 
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This  amount  can  be  expended  in  the  year  ending  Jane  30, 1889. 

The  commerce  of  the  Gonrtableau  carried  by  water  last  year  iB  re- 
ported to  have  been  3,800  hogsheads  sngar,  6,600  bairels  molasses,  1,600 
tons  cotton-seed,  8,200  bales  cotton,  250  sacks  rice. 

Money  statement. 

July  1,  1886,  amount  available $33&85 

Amount  appropriated  by  act  approved  August  5, 1886 5, 000. 00 

5,33&85 
July  1, 1887,  amount  ezT>ended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 2,436.69 

July  1,  1887,  amount  available !2,902.16 

r  Amount  (estimated)  required  for  completion  of  existing  project 12, 107. 90 

i  Amoun  t  that  can  be  profitably  expended  in  fiscal  year  en£nff  J une  30, 1889  5, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


BEPORT  OF  UEUTEXANT  O.  T.  CROSBY,  CORPS  OF  ENGUIKSS& 

New  Orleans,  La.,  Sepiemher  4, 1886. 

Sir:  I  have  the  honor  to  report  as  follows  upon  an  examination  of  Bayon  Courta- 
bleau,  made  September  2, 1886,  under  your  orders: 

The  stream  is  now  at  a  very  low  stage--not  the  lowest,  but  ordinary  low  water. 
Starting  from  Port  Barr^  in  a  skiff,  I  observed  that  Bayous  Teche,  Little  Juramon, 
Juramon,  and  another  small  bayou  are  dry  at  their  heads.  Big  and  Little  Cam^  Mam- 
selle,  and  English  Bayous  have  water  within  their  banks,  but  apparently  absolutely 
still.  Another  small  bayou  shows  a  little  water  at  its  head,  but  slashed  trees  dam  it. 
The  bayous  named  with  the  two  Fordoches^  upon  which  work  was  done  last  year,  con- 
stitute all  the  outlets  of  the  Gonrtableau  from  Port  Barr6  to  the  bar.  The  dam  oon- 
structed  at  Big  Fordoche,  about  3.5  miles  above  the  bar,  is  in  good  condition,  the 
water  below,  swamp  drainage,  being  5  feet  loww  than  the  Gonrtableau. 

The  only  injury  caused  by  the  last  flood  season  is  a  caving  and  washing  away  of 
earth  in  front  of  one  end  of  tlio  dam,  where  it  is  run  out  on  a  sloping  bank,  well  above 
water  now,  but  just  covered  by  water  rising  .to  the  crest  of  the  part  of  the  dam  crosa- 
ing  the  stream.  Probably  on  account  of  difficulty  in  using  the  pile-driver  here,  the 
sheeting  is  placed,  three  planks  deep,  horizontally  against  piles.  To  spike  them  on, 
a  slight  excavation  was  made.  It  was  probably  this  disturbance  of  the  natural  sur- 
face which  caused  a  wash  to  be  made  here  when  the  current  was  very  strong.  The 
excavation  is  about  16  feet  long,  3  feet  wide,  and  2  feet  deep.  It  does  not  continue 
to  the  low-water  bank,  hence  permits  no  water  to  pass  now,  but  should  be  filled  and 
packed  before  the  next  high  water. 

The  Little  Fordoche  dam,  though  much  wrecked,  has  caused  much  change  in  the 
condition  of  the  bayou.  GommenciDg  with  the  lower  line  of  piles,  those  that  lo- 
ceived  the  braces  from  the  main  line,  they  have  disappeared,  some  by  being  burled  in 
the  sand,  others  by  being  pulled  up. 

What  was  originally  the  principal  line  of  the  timber  dam  appears  in  three  pieces, 
one  from  each  flank,  one  near  the  middle  of  the  stream. 

These  are  inclined  down-stream  from  the  vertical.  The  two  intervals  aggregate 
about  12  feet,  and  the  upper  line  of  sheet-piliug,  intended  to  cover  cracks,  has  disap- 
peared. The  parts  remaining  are  supported  by  their  penetration  into  the  sand  and 
by  tie-pieces  coming  from  another  line  of  piles,  driven  up-stream  of  these  when  the 
disaster  to  this  dam  occurred  just  after  its  completion.  This  upper  line  of  piles  pen- 
etrated further  into  the  clay  bottom,  here  overlaid  by  about  10  feet  of  sand,  than 
the  others. 

To  the  tops  were  attached  the  tie-pieces  spoken  of,  and  up-stream  they  were  made 
the  support  of  a  brush  and  dirt  dam.  Much  of  this  brush  and  earth  was  washed  away 
during  the  flood,  but  the  part  of  the  brush  remaining  has  been  re-enforoed  by  other 
drift,  and  a  very  considerable  deposit  was  caused  just  above.  About  20  feet  above 
this  line  a  temporary  dam  was  built  last  year;  what  was  then  a  basin  is  now  filled  up 
nearly  to  an  average  level  equal  to  the  present  height  of  water.  The  steamboat 
men  have  built  this  year  another  little  dam,  sufficient  to  check  the  small  outflow 
that  would  occur  through  the  now  macl^-inipeded  chanuel.    From  this  point  up  tQ 
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the  head  of  the  ba.vou,  a  distance  of  about  400  feet,  considerable  shoaling  has  taken 
place.  At  the  head  the  slioaling  has  reduced  the  cross  section,  at  present  stage,  to 
about  20  square  feet.  Water  above  the  dam  is  about  2  feet  higher  than  that  stand- 
ing in  a  pool  below,  while  below  this  pool  the  bottom  again  rises,  due  to  deposit  in- 
duced by  logs,  BO  that  the  dow  is  only  thron^h  an  area  of  a  few  square  inches. 

Little  Devil  Bar  itself,  in  the  neighborhood  of  this  bayou,  has  been  much  charged. 

The  bead  of  the  bar  now  is  about  600  feet  above  the  bayon,  an  advance  of  about 
500  feet.    The  changes  are  roughly  shown  in  this  sketch. 


Ti 


J         \^Baf*: 


585?-:-— 


I 
\ 
I 
I 
I 

JL 


While  these  changes  at  the  head  are  easily  remarked,  the  general  condition  of  the 
bar  is  about  as  before.  A  tolerably  rapid  current  of  small  cross  section  runs  over  it-s 
whole  length,  wandering  from  side  to  side.  A  skiff  can  not  pass  without  dragging. 
I  should  judge  the  cros»«ection  area  to  be  ab.>ut  40  square  feet.  With  these  facts 
in  vibw  it  may  be  well  to  make  some  inquiry  into  the  argument  bearing  on  this  im- 
provement. 

(1)  Even  if  the  works  now  contemplated  were  completed,  a  bar  would  annually  re- 
form, for  the  bar  is  a  high- water  formation,  and  at  high  water  tlie  conditions  are  not 
muterially  to  bo  affected  by  the  works  contemplated.  The  confinement  of  the  Courta- 
bleau  flood  in  not  attempted. 

At  high  water  the  crent  of  the  dams  is  several  feet  below  the  general  water-level ; 
honce,  o4ly  a  partial  check  is  given  in  the  bayou  discharge,  while  the  bank  dis- 
charge remains  us  before.  This  blight  check  can  not  raise  the  level  of  the  Courtableau 
more  than  a  few  inches  near  its  month,  not  by  any  means  sufficient  to  prevent  the 
great  inrush  of  At<^hafalaya  water  when  that  river  is  at  Hood.  Let  us  suppose  even 
the  greatest  change  in  conditions  which  the  project  could  bring  about,  namely,  the 
complete  washing  away  of  the  bar  during  low  water.  At  the  subsequent  high  water, 
the  Atchafalaya  and  Courtableau  would  only  the  more  readily  approach  equality 
of  level,  since  the  discharge  of  the  Courtableau  has  been  facilitated,  and  afterward 
the  Atchafalaya  flood  would  enter  the  more  rapidly,  the  present  obstruction  being 
removed.  The  hidow  over  the  northern  banks  of  the  Conrtableaa  from  the  swamp 
would  be  nncbauged,  and,  finally,  the  slight  check  to  relief  through  southern  outlets 
would  only  tend  to  increase  deposit  from  an  increased  volnme.  It  can  not  be  known 
whether,  in  case  of  complete  removal  of  the  bar,  subsequent  deposit  would  reach  the 
dimensions  of  to-day. 

(2)  The  season  during  which  most  efficacious  work  is  done  by  the  current  has  already 
past  for  this  year ;  that  is,  the  time  of  subsidence  of  the  general  flood.  It  is  then 
that  the  least  checking  of  the  Courtableau  current  due  to  Atchafalaya  influx  is  felt. 
Consequently,  the  conditions  of  bar  formation  will  be  much  the  same  during  the 
coming  high-water  season  as  during  the  past,  the  bar  being  as  large  as  ever,  and 
attacked  only  by  a  Iqw  river.  Mnch  was  done  during  the  past  season  toward  a 
olosare  of  Little  Fordoche,  the  growth  of  the  bar  above  it,  together  with  the  deposit 
between  its  banks,  showing  the  large  influence  of  even  a  poor  dam.  This  process, 
continued  another  year,  will  probably  destroy  the  Little  Fordoche  as  an  appreciable 
ontlet.  It  should  be  remembered  that  in  this  stream,  within  the  range  of  the  muddy 
Atchafalaya  water,  a  very  imperfect  dam  may  eventually,  by  inducing  deposit,  be  as 
effective  as  a  ffood  dam  in  the  streams  further  up,  which  carry  but  little  sediment, 
lu  spite,  therefore,  of  the  poor  condition  of  the  Little  Fordoche  dam,  I  would,  for 
the  reasons  above  given,  recommend  that  nothing  be  done  in  this  stream  save  the 
slashing  of  trees.  It  is  in  this  stream  that  such  work  is  most  effective.  In  case  of 
any  temporary  rise  in  the  Courtableau,  from  which  cutting  on  the  bar  during  this 
season  might  be  desired,  the  earthen  dam  might  be  sufficiently  strengthened  by  a 
few  hours'^work. 

(3)  It  is  not  known  that  the  Courtableau  current,  even  after  all  the  concentration  to 
In;  effected  by  contemplatetldams,  will  be  able  to  cut  a  navigable  channel  over  the  bar. 
The  examination  jnst  made  shows  that  with  the  water  at  a  stage  about  4  feet  higher 
than  now  the  Big  Fordoche  carried  off  no  water ;  the  Little  Fordoche  carried  much 
leas  than  in  past  years ;  these  are,  rather  they  have  been,  the  principal  outlets, 
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and  yet  tltlB  channel  ocroM  the  har  \h  about  the  Haiue  oh  nt  Ihe  same  stage  ImI 
year.  How  much  greater  the  effect  wonld  have  heen  had  all  loss  of  water  through 
ontlets  been  prevented,  it  is  impossible  to  say.  The-r^sults  of  this  yoAij  however,  are 
such  as  to  suggest  that  the  oarrent  may  need  some  help,  in  tlie  way  or  loosening  the 
sand,  before  it  will  be  able  to  cut  a  navigable  channel.  It  is  to  be  remembered  tbtt 
as  this  cutting  continues,  the  lowering  of  the  pool  above  the  bar  will  diminisli  the 
velocity,  until  low- water  level  of  the  Atchafalaya  having  been  very  nearly  reached, 
there  will  be  only  the  very  small  outflow  necessary  to  carry  off  summer  drainage. 

Before  navigable  depth  has  been  cut  over  the  bar,  it  may  be  found  that  this  amonnt, 
such  as  is  flowing  now,  may  be  delivered  through  the  enlarged  cross  section  with  a 
velocity  too  small  to  |>ermit  any  further  cutting  of  the  |>aoked  sand.  I  would  ihfre- 
fore  recommend  that  an  artificial  loosening  of  the  sand  be  oousidered  as  a  probable 
part  of  future  operations. 

(4)  The  lowering  of  the  Courtableau,  in  case  of  success  at  the  bar,  was  referreil  to 
in  reports  made  some  years  ago.  The  survey  made  in  1880  shows  that  an  extension  of 
Atchafalaya  hiw- water  level  as  far  aa  Port  Barr6  leaves  barely  5  feet  depth  at  thai 
]>oint,  while  above  this  could  not  be  found,  and  the  large  boats  would  probably  go 
no  further.  The  construction  of  locks,  extending  navigable  depth  to  Washington, 
was  contemplated  in  the  original  plans.  It  is  now  known  that  such  constructions 
wonld  be  much  more  costly  than  was  then  estimated ;  the  probability  of  their  intura 
existence  is  rendered  correspondingly  smaller.  Considering  this,  the  wisdom  of  lower- 
ing the  Courtablean,  and  thns  causing  a  transfer  of  goods  for  Washingt-on  at  Port 
Barr^  instead  of  Little  Devil  Bar,  may  l>e  questioned.  It  can  only  be  answered  that 
the  small  commerce  of  Port  Barr6  would  be  entirely  freed  from  dt^tention,  while  the 
transfer  of  Washington  goods  would  be  much  easier  than  now.  The  steamboat  men 
seem  anxious  to  get  over  the  bar,  whether  they  can  go  on  to  Washington  or  not.  If  in 
spite  of  the  fact  that  no  ceitaln  resulrs  can  be  promised,  the  project  be  contlnned  on 
its  probability  of  success,  then  the  plant  now  at  Port  Barr6  should  be  set  to  work  as 
soon  as  possible. 

A  considerable  bill  of  lumber  was  bought  last  year  for  Bayon  English.  It  is  on  the 
bank  at  Port  Barrd,  in  good  condition.  The  quarter-boat  itself  needs  only  slight  re- 
pairs.   The  engine  for  the  pile-driver  was  sent  to  the  work  to  which  it  belongs. 

In  constmcting  the  dams  for  English,  Mamselle,  and  other  bayous,  large  di^retion 

to  detail  must  be  left  to  the  immediate  superintendent  of  the  work. 
Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby, 
First  lAeut,  of  Engineers. 

Mhi.  W.  H.  Hbukr, 

Corps  of  Engineers,  (J.  S,  J, 


S  II. 
IMPROEVMENT  OF  CALCASIEU  RIVER  AXD  PASS,  LOUISIANA. 

In  1874  and  again  in  lS82-'d3  dredged  channels  were  ent  through  the 
flats  in  Calcasieu  Lake  above  Calcasieu  Pass.  The  dredged  channel 
was  8  feet  deep  and  70  feet  wide  by  7,500  feet  long.  The  work  was  done 
by  contract.  « 

In  1885  this  channel  had  again  shoaled  to  a  depth  of  3^  feet,  and 
needed  redredging,  but  by  an  unfortunate  wording  of  tbe  appropriation, 
^^  Improving  Calcasieu  Kiver,"  could  not  be  applied  to  this  particular 
work.  In  1886  this  was  remedie<l,  and  funds  heretofore  appropriated 
for  Calcasieu  Kiver  became  available  for  both  the  pass  and  the  river. 
Contracts  were  made  in  1886  for  building  two  revetment  walls  of  piles 
and  planks,  one  on  each  side  of  the  proposed  cut,  to  be  about  120  feet 
apart,  each  to  be  a  mile  or  more  in  length,  and  between  these  to  dredge 
a  channel  100  feet  in  width  and  6  feet  in  depth,  the  excavated  material 
to  be  thrown  outside  of  the  revetment  walls.  In  a^ldition  to  this  another 
1  ar  at  the  mouth  of  the  Calcasieu  liiver,  at  the  northern  end  of  the 
lake,  was  giving  occasional  trouble,  and  the  same  contract  also  required 
the  excavation  of  a  channel  through  tliis  bar  to  be  100  feet  wide  by  6 
feet  in  depth. 
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Work  was  couiuiCDced  on  the  revetment  walls  iu  the  winter  of  1886, 
but  the  weather  was  fo  severe  that  the  contractor  and  several  of  his 
men  died  from  sicknesH  originating  from  exposure  on  tliis  work. 

Iu  the  spring  of  1887  work  was  resumed  by  the  administrator  of  the 
late  contractor,  and  at  the  end  of  the  year  the  piling  is  nearly  all  driven, 
6,111  feet  on  east  side  and  7,297  feet  on  west  side,  and  the  planking  on 
this  revetment  is  nearly  all  completed. 

The  contractor  expects  to  have  a  dreilge  at  work  in  a  few  weeks,  and  ^ 

it  is  thought  that  with  the  money  available  the  work  on  these  two  bars, 
the  only  serious  obstructions  to  navigation,  will  be  completed. 

The  work  will  not  be  permanent,  but  it  is  thought  that  the  improve- 
ment on  the  lower  bar  will  last  much  longer  than  heretofore,  on  account 
of  the  revetment  walls  which  were  designed  to  prevent  the  sea  from 
washing  the  excavated  material  back  into  the  channel.  The  commerce 
passing  through  Calcasieu  Pass  and  Biver  is  estimated  at  about  $375,000 
per  annum. 

It  comes  from  the  town  of  Lake  Charles,  La.,  where  the  annual  cut 
of  lumber  is  estimated  to  be  worth  $750,000,  about  one-half  of  which  is 
sent  away  by  rail.  The  total  estimated  value  of  commerce  and  naviga- 
tion, which  the  improvement  is  designed  to  benefit,  is  estimated  at  a 
value  of  $1,209,250. 

In  consequence  of  a  competing  water  route  to  market,  the  rates  of 
freight  on  lumber  by  rail  from  Lake  Charles  to  Texas  ports  are  about 
$2  per  1,000  feet  less  than  at  other  localities  where  the  railway  haul  is 
less. 

The  money  av^allable  will  complete  the  cuts  and  work  herein  re- 
ferred to. 

I  append  report  of  First  Lieut.  O.  T.  Crosby,  Corps  of  Engineers,  giv- 
ing commerce  statistics. 

Money  statement, 

Jnly  1,  1886,  amount  available :  $19,180.71 

Joly  1, 1887,  amouDt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $1,934.91 

July  1, 1887,  outstanding  liabilities 14.43 

1,949.34 

July  1, 1887,  amount  available 17,231,37 


REPORT  OF  UEUTBNANT  O.  T.  CROSBY,  CORPS  OF  ENGINBBRS. 

«  New  Orleans,  La.,  Deeemher  16,  1886. 

Sir  :  I  hare  tbe  honor  to  report  as  follows  on  the  commerce  affected  by  improvement 
of  Calcasieu  Eiver  and  Pass,  also  expenditures  actual  and  probable. 

For  Calcasieu  Biver  three  appropriations  have  been  made,  aggregating  |16,500, 
the  dates  of  which  are  1831, 1882,  and  1884.  Of  this  sum  only  |S44.M  has  been  ex- 
pended, it  having  been  found  that  no  improvement  on  the  river  was  desirable  before 
improvement  of  the  pass  had  been  effected.  Congress  at  its  last'  sessioa,  therefore, 
ordered  the  transfer  of  the  whole  appropriation,  which  had  been  diminished  only  by 
the  cost  of  examinations,  given  above,  to  Calcasieu  Pass.  No  money  is  required  for 
Calcasieu  River,  either  for  completion  or  mainteinanco  of  an  improvement. 

Commercial  statistics  will  be  the  same  as  those  hereafter  given  for  Calcasieu  Pass. 

For  Calcasieu  Pass  appropriations  have  been  made,  as  follows : 

June  10, 1872 $15,000.00 

March  3,  1881 12,000.00 

August  2, 1882 • 3,000.00 

Augusts,  1886,  by  transfer,  as  explained  above 16,255.46 

Total 46,255.46 
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Up  to  bcginuing  of  tbe  present  fiscal  year  the  sum  of  $27,074.75  bad  bceu  cx^iended 
OD  tbis  work. 

With  tbis  eii)»eDditure  a  cbauuel  over  (be  bar  at  tbe  bead  of  Cnlcasieu  Pa«8  wu 
twice  dredged,  once  in  1874,  once  in  18tfl-'b:i.  On  tbe  present  i)roject,  tbut  of  redredg- 
ing  and  revetting  the  same  cut,  tbe  amount  of  $«  13.66  has  been  expended,  making  a 
total  up  to  date  of  ^7,788.41,  and  leaving  a  balance  available  of  $18,4^)7.05.  No  more 
than  this  will  be  required  for  completion  of  present  project. 

It  is  difficult  to  state  what  the  annual  cost  of  maintenance  will  be.  Assuming  that 
until  it  rots  the  revetment  will  keep  tbe  channel  clear,  and  that  tbe  revetment  will 
last  at  least  four  years,  and  that  the  whole  work  must  then  be  done  over  at  present 
tignreB,  the  average  annual  cost  may  bo  placed  at  ^,000. 

From  reports  made  to  the  Chief  of  Engineers  about  the  time  when  the  first  ont  was 
made,  it  is  learned  that  lumber  was  almost  tbe  sole  product  put  on  the  market  in  thift 
legion,  and  that  the  fifteen  mills  then  running  pro<lnced  annually  about  $390,00U 
worth  of  lumber.  About  forty-two  schooners,  averaging  50  tons  burden,  four  Bt«am- 
boats,  and  one  tugboat  were  engaged  in  this  trade.  The  improvement  increaaed  tbe 
available  depth  from  about  3.5  feet  to  nearly  6  feet,  and  permitted,  certainly  aided, 
in  the  extension  of  business  shown  in  the  discussion  of 

PKB8ENT  COMMERCB. 

Lumber  is  still  tbe  only  industry  largely  developed.  Ten  large  saw-mills  produce 
annually  about  100.000,000  feet  of  lumber,  valued  at  $960,000. 

It  will  be  observed  tbat  this  figure  is  in  excess  of  that  given  by  an  investigation 
made  about  two  years  ago  by  about  $200,000. 

Reliable  parties  were  carefully  consulted  in  both  cases.  Since  the  report  of  1884 
several  of  the  largest  mills  near  Lake  Charles  have  by  improved  machinery  increased 
their  capacity.  This  will  account  for  a  portion  of  the  discrepanoy ;  tbe  remainder  ia 
such  as  IS  to  be  expected  in  an  inquiry  not  made  by  rigid  examination  of  books,  bat 
from  tbe  memory  of  ten  or  more  individuals.  Save  in  two  or  three  instances,  the  fig- 
ures for  each  mill  were  obtained  directly  from  the  managers.  These  100,000,000  feet 
of  lumber  are  sold  ohiefiy  in  Texas,  Galveston  and  Corpus  Christi,  Being  prominent 
p u rob  isiug  points.  Because  of  water  competition,  so  I  was  informed,  rates  to  Oi^- 
vestou  by  rail  have  been  reduced  from  $5.50  per  M  to  $3.50,  which  is  also  the  water 
rate.  Therefore  while^nly  from  one-third  to  one-half  of  the  cut  now  goes  by  water  (the 
proportion  has  lately  diminished  because  of  deterioration  of  the  channel),  the  mill- 
men  hold  that  the  existence  of  the  6-foot  water  route  saved  them  $:j  per  M  on  100,000,000 
feet  or  $200,000  per  year.  The  cut  now  being  dredged  for  the  third  time,  and  vetted 
for  the  iirst,  has  recently  shoaled  so  much,  that  but  for  the  present  work  it  was  feared 
that  the  water  route  as  a  live  competitor  would  cease  to  exist. 

Besides  the  lumber  mills,  two  shingle  mills  cut  about  26,500,000  shingles,  valued  at 
$66,2:)0  per  year. 

The  shipment  of  stock  reaches  3,000  per  year,  which  at  $18  per  head  give  a  valaa- 
tion  of  $38,000.  It  was  estimated  that  nearly  as  many  more  are  permitted  to  perish 
on  the  prairies,  because,  being  of  a  poor  class,  they  can  not  be  profitably  Bhip£>ed  at 
rail  rates— $5  per  head  to  New  Orleans.  Stock  shipments  can  not  now  be  made 
by  water,  because  this  class  of  freight  requires  vessels  of  deeper  draught  than  can 
now  be  admitted  over  the  bars. 

Of  agriculture  there  is  as  yet  very  little.  Small  quantities  of  rice,  cotton,  and 
oranges  will  agg^gate  perhaps  $50,000  per  year  in  value. 

A  considerable  portion  of  tne  shipping  used  in  carrying  lumber  from  Lake  Charles 
is  owned  by  residents  ;  the  freights  paid  to  this  portion  are  therefore  to  be  consid- 
ered a  part  of  the  annual  produce  of  the  country.  I  have  no  exact  figures  on  t4iis 
point,  but  estimate  these  earnings  to  be  about  $75,000  out  of  $465,000  total  freight  bill 
on  annual  exports. 

The  annual  produce  of  the  Calcasieu  region  is  thus  found  to  be : 

Lumber ^ $960,000 

Shingles 66,250 

Stock 58,000 

Agricultural  products 50,000 

Freights 75,000 

Total I.a09,«0 

It  is  to  be  noted  that,  on  account  of  the  nature  of  the  products,  the  freight  bill  of 
this  region  is  a  very  large  one— «bont  33  per  cent,  of  the  value  of  the  goods.  Henoe 
the  question  of  transportation  is  one  of  unusual  importance.  Any  saving  in  tbis  mat- 
ter would  doubtless  be  divided  in  varying  ratio,  aooording  to  conditions  at  point  ot 
consumption,  between  producer  and  consumer,  and  would  thus  be  a  widely  aisaemi- 
nated  benefit. 
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Nothing  ba.s  been  Raid  coDcerning  freight  od  imports,  these  being  handled  almost 
entirely  by  railroad,  and  rates  being  almost,  if  not  quite,  independent  of  water- routes. 
Galveston  is  at  present  the  only  selling  market  which  is  at  the  same  time  a  buying 
market,  and  the  goods  bought  there  are  such  as  are  preferably  shipped  by  a  quick 
route.  Should  steam  navigation  over  be  established,  it  is  probable  that  imports  from 
Galveston,  ami  perhaps  other  points,  would  come  by  wator. 

PR03PKCTIVB  COMMERCE. 

It  would  seem  that  a  very  considerable  development  of  commerce  in  this  region  is 
only  awaiting  better  water  transportation.  There  is  an  area  of  about  3,700  square 
miles  tributary  to  this  stream,  Calcasieu  River,  and  its  branches.  Of  this  about  1,600 
square  miles  are  timber  lands,  about  tho  same  number  are  grazing  or  agricultural 
land,  and  500  square  miles  are  sea  marsh.  The  timber  lands  when  cleared  of  course 
become  agricultural  lands. 

The  timber  is  principally  pine.  To  indicate  what  is  expected  in  the  future,  it  may 
be  mentioned  that  235  square  miles  of  timber  lands  are  now  held  by  a  Michigan  com- 
pany, running;  one  of  the  largest  mills.  Other  mill-owners  hold  large  tracts.  They 
claim  that  within  a  few  years  their  cut  would  be  doubled  if  tho  proposed  outer-bar 
improvement,  admitting  Vessels  of  11  or  12  feet  draught,  were  completed.  Besides 
giving  them  new  markets,  it  is  claimed  that  there  would  be  a  saving  of  $2  per  thou- 
sand in  shipping  to  present  markets.  Thus,  taking  tho  average  schooner  cargo  to  Cor- 
pus Christi,  50,000  feet,  at  |G=(^00,  suppose  the  capacity  doubled,  100,000  feet,  at 
|4=r9400. 

The  heavier  vessel  will  require  but  one  more  sailor,  costing,  say,  ^50  per  month. 
The  trip  is  made  in  about  one  month.  Hence  on  the  larger  vessel  there  is  received  at 
$4  per  M  $100  more  per  trip,  while  expense  is  increased  but  $50  as  compared  with  tho 
present  draught,  about  6  leet. 

Even  on  the  present  cut  there  would  therefore  be  a  saving  of  something  like  $'200,G00, 
supposing  the  railroad  to  come  down  to  possible  water-route  figures  rather  than  loso 
the  trade.  Should  the  cut  be  doubled,  the  saving  over  present  rates  would  be  $400,000. 
As  an  evidence  of  the  fact  that  the  business  would  largely  increase  with  heavier  ves- 
sels, it  was  stated  to  me  that  recent  orders  from  South  America  and  Moxio  had  been 
refused,  while  perhaps  15,000,000  feet  lumber  lie  in  the  yards  around  Lake  Charles. 
The  long  and  dangerous  voyages  can  not  be  undertaken  at  paying  rates  by  the  small 
vessels  now  in  the  trade. 

The  saving  on  the  present  cut  of  shingles,  proportioned  as  above,  would  be  about 
$5,300  per  year.  Of  tlio  3,700  square  miles  referred  to  above,  perhaps  2,rj00  stiuare 
miles  are  held  by  a  single  company,  while  their  entire  holding,  as  reported  to  mo  by 
tho  officers  of  the  company  is  about  2,100,000  acres,  or  3,2e^  square  milos.  A  portion 
of  this  lies  near  the  Menneutan,  a  stream  to  tho  east  of  Calcasieu ;  but  the  product  from 
the  whole  area  might  have  its  freight  rates  aifccted  by  rates^ou  the  Calcasieu  should 
that  stream  be  given  l*i  feet  over  the  outer  bar.  I  was  informed  that  the  capital  of 
this  company  is  largely  from  England,  partly  from  Iowa.  Much  embarrassment  in 
the  effort  to  i^'^vclop  this  vast  tract  is  met  by  reason  of  tho  lack  of  water  transporta- 
tion. Thus  he  manager  of  the  stock  business  estimates  that  300,000  head  of  cattle 
and  750,000  tons  of  hay  could  be  raised  on  the  hi;;hlan(ls.  Both  would  be  profitable 
products  shipped  by  water  to  the  West  ladies  and  the  Atlantic  seaboard. 

Present  railroad  rates  make  it  almost  impossibie  to  develop  either  interest. 

Depending  upon  the  working  of  the  agricultural  lands  are  other  projects  contem- 
plated by  the  company,  such  as  meat  and  fruit  canning  factories. 

Of  the  marsh  lands  3,000  acres  have  been  levied  and  thoroughly  reclaimed,  while 
3,000  more  are  nearly  reclaimeil.  It  is  estimated  that  all  this  sea-marsh  land  is  of 
excellent  quality  for  rice,  sugar,  or  general  vegetable  ctilture,  and  will  readily  yield 
a  product  of  $*25  value  per  year  per  acre. 

I  believe  it  is  the  endeavor  of  the  company  to  develop  their  lands  by  selling  to 
settlers,  but  whether  it  will  be  this  or  a  rent  system  I  can  not  say  with  certainty. 

Laying  aside  all  question  of  public  policy  affected  by  such  large  ownership,  it  may 
be  said  that  the  large  amount  of  ca])ital  involved  in  this  tract,  and  the  lumber  lands 
also,  is  a  guaranty  of  future  development,  should  transportation  facilities  bo  im- 
proved either  by  public  or  private  means. 

Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby, 
^r8t  Lieut,  of  Engineers, 

Mig*.  W.  H.  Heubr, 

Corpgof  Engineers,  U.^S,  A, 
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S  12. 

IMPROVEMENT  OF  BAYOU  PIERRE,  MISSISSIPPI. 

The  preliminary  examination  of  this  bayou  was  authorized  by  Cod- 
gress  and  made  in  1884.  A  full  report  of  the  examination  ^was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1885.  Part  of 
the  bayou  was  deemed  worthy  of  partial  improvement  by  the  removal 
of  logs,  snags,  and  overhanging  trees,  at  an  estimated  cost  of  820,000. 

In  August,  1886,  Congress  appropriated  $5,000  for  "  improving  Bayoa 
Pierre,  Mississippi,  continuing  improvement.'^  Witli  this  money  the 
snag-boat  formerly  in  use  on  the  Teche  improvement,  then  no  longer 
required  for  that  work,  was  put  in  thorough  repair,  and  in  Jaunary ,  1887, 
the  plant  was  towed  to  the  Bayou  Pierre,  Mi8sisvsii>pi,  and  the  work 
of  cleaning  out  the  bayou  commenced  and  continued  until  the  end  of 
February,  when  high  water  backing  up  from  the  Mississippi  prevented 
furth^  work.  During  the  short  time  engaged,  51  snags  and  098  over- 
hanging trees  were  removed  from  the  bed  and  banks  ot*  the  stream,  apd 
a  reasonably  good  steamboat  channel  was  obtained  from  the  mouth  up- 
stream as  far  as  the  project  called  fbr.  > 

In  June,  1887,  the  water  in  the  bayou  having  fallen  sufficiently  to  en- 
able work  to  be  resumed  to  advantage,  work  was  again  undertaken,  and 
in  this  month  84  snags,  35  sunken  logs,  and  30  overhanging  trees  were 
removed.  A  channel,  such  as  was  contemplated  in  the  project  made 
for  the  improvement  of  the  bayou  in  1884,  has  been  completed  at  a 
cost  of  little  less  than  $5,000.  All  the  snags  and  overhanging  trees 
that  could  interfere  with  navigation  when  there  is  navigable  water  in 
the  bayou  have  been  removed.  When  the  snag-boat  entered  the  bayou 
in  January,  1887,  she  had  to  cut  her  way  through  the  worst  of  the 
obstructions.  At  this  time  the  water  in  the  bayou  was  quite  high, 
caused  principally  by  backwater  from  the  Mississippi. 

Ordinary  freshets  occurred  in  the  Bayou  Pierre  subsequently,  and 
the  currents  loosened  up  much  of  the  material  heretofore  forming  the 
obstructions ;  and  a  channel  having  been  opened,  much  of  this  material 
floated  out  into  the  Mississippi  in  the  shape  of  drifts,  so  that  after  a 
channel  had  once  been  opened  by  our  labor  nature  aided  very  mucli  in 
doing  the  balance.  The  breaking  through  of  these  piles  of  drift  also 
lowered  the  depth  of  water  in  the  pools  above  and  developed  rock  bot- 
tom in  places  where  such  was  unexpected,  near  and  above  Widow's 
Creek,  about  12  miles  above  the  mouth,  with  such  shoal  water  on  this 
bottom  as  to  make  it  difficult  to  haul  the  snag-boat  over  these  localities, 
though  drawing  only  18  inches  of  water.  Many  of  the  larger  loose 
rocks,  some  weighing  over  2  tons,  were  broken  up  and  removed  from 
the  channel.  It  was  also  found  that  when  the  bayou  was  higli  from 
backwater  and  with  no  perceptible  current,  a  riseof  40feet  at  the  mouth 
only  produced  a  rise  of  13  feet  at  the  railroad  bridge,  distant  about  18 
miles  above  the  mouth.  A  reasonable  inference  to  be  deduced  from  this 
fact  is  that  the  surface  slope  of  the  bayou  must  be  at  least  27  feet  and 
is  probably  much  more.  A  single  night's  rain  also  raised  the  water  in 
the  bayou  10  feet  in  height  and  produced  a  current  estimated  at  7  miles 
per  hour.  This  torrent  carried  such  an  immense  volume  of  drift  that 
no  boat  could  have  stood  against  it  or  remained  in  the  bayou  unless 
tied  to  the  bank  under  the  protection  of  the  timber,  growing  on  its 
banks.  In  ten  hours  thereafter  the  bayou  resumed  its  normal  sluggish 
condition. 
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On  Juue  27, 1887, 1  pcjrsoually  inspected  the  bayou.    The  Vickbburgb 

gauge  indicated  a  reading  of  22  feet,  or  22  feet  above  low-water  mark ;  ut 

this  stage  of  the  Mississippi  at  Widow's  C#eek,  on  Bayoa  Pierre,  the  water 

was  10  feet  deep,  and  3  miles  above  Widow's  Creek  the  depth  of  water  was 

only  4  feet,  while  5  miles  above  Widow's  Creek  there  was  not  water 

euough  fer  a  skiff  to  float.    This  serves  to  indicate  the  rapid  slope  of  the 

bottom  of  the  ba^^ou.    One  of  the  workmen  engaged  on  the  snag-boat, 

who  is  thoroughly  familiar  with  the  bayou,  states  that  at  the  low- water 

stage  of  the  Mississippi  a  skiff  drawing  12  inches  can  not  get  into  the 

bayou  1  mjle  above  its  mouth.    There  is  no  commerce  whatever  on  the 

bayon,  and  during  the  greater  part  of  the  six  months  that  our  snag-boat 

has  been  in  the  bayou  it  was  in  a  navigable  stage  for  steam  boating; 

but  in  all  this  time  only  two  skiffs  and  no  other  floatingcraft  were  seen. 

As  the  work  is  now  practically  completed  as  far  as  the  project  called 

for,  though  at  an  expense  far  less  than  that  estimated,  it  seems  nselessi 

to  spend  any  more  money  on  this  work.    The  snags  and  overhanging 

trees  having  been  removed,  there  are  now  no  longer  seriousobstructions 

to  navigation  in  the  bayou,  excepting  shoal  water  during  low  stages  of 

the  Mississippi;  and  to  blast  out  rocks  and  to  remove  snags  imbedded 

below  the  present  bed  of  the  bayou,  and  then  dredge  so  as  to  increase  the 

depth  of  water  in  the  bayou,  was  never  projected,  and  would  cost  far 

more  than  is  commensurate  with  the  benefits  to  be  derived  from  such 

improv^ement.    The  improvement  made  will  not  be  permanent,  as  the 

same  kind  of  obstructions  are  likely  to  re-form  at  any  time. 

No  further  immediate  appropriations  are  in  my  judgment  required. 

Money  statement 

Amount  appropriated  by  aot  approved  August  5, 1886 $5, 000. 00 

JuIt  1,  1887,  amount  expended  during  fiscal  year,  ezcluHive  of  liabUities 
outatanding  July  1, 1886 3,947.36 

July  1,  1887,  amount  available 1,052.64 


S  13. 
IMPROVEMENT  OF  SABINE  RIVER.  LOUISIANA  AND  TEXAS. 

A  survey  of  the  month  of  this  river  was  made  in  1871.  It  had  a 
channel  over  the  bar  3^  feet  deep. 

In  1872-^73  the  surrey  was  extended  from  the  mouth  to  Belgora, 
Tex.  The  information  obtained  did  not  warrant  the  expenditure  of  any 
money  for  improvement  above  Hamilton,  Tex.,  about  247  miles  above 
the  mouth,  to  which  point  there  is  3  feet  depth  for  about  three  months 
in  each  year.  The  estimated  cost  of  improvement  over  this  stretch  of 
river  by  removal  of  obstructions,  such  as  logs,  snasrs,  fallen  trees,  etc;, 
was  $18,000,  in  June,  1878,  Congress  appropriated  $10,000  for  the  im- 
provement, with  which  a  channel  6  feet  deep,  70  to  100  feet  wide,  was 
dredged  over  the  bar  at  the  mouth.  March  3, 1879,  Congress  appro- 
priated $6,000  more  and  provided  for  a  resurvey  of  the  river  from  its 
month  to  Ea«t  Hamilton.  After  the  survey  was  completed  it  was 
deemed  advi8al)le  to  expend  this  money  in  improving  the  river  above 
Orange,  and  cuts  were  made  from  the  main  river  into  the  narrows  and  at 
Dead  Bend ;  large  numbers  of  sunken  logs  and  snags  were  removed  from 
the  upper  part  of  the  narrows,  enabling  vessels  of  5  feet  draught  to  get  30 
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miles  up  river  above  Orange.  In  1880  Congress  appropriated  $5,000 
and  in  1881  $7,000  more  for^bis  river.  The  bar  at  the  month  had 
again  shoaled.  This  was  redredged  in  188l-'82  to  a  depth  of  6  feer, 
and  a  channel  100  feet  wide  was  made  a  little  over  1  mile  in  leng'th. 

In  1882  Congress  appropriated  $4,000  more  for  this  improvement. 
As  the  river  is  in  a  sufficiently  goo<l  navigable  condition  for  the  limited 
commerce  which  it  carries,  this  money  has  not  been  nsed^and  it,  to- 
gether with  a  small  balance  left  over  from  former  appropriations,  is  yet 
available.    No  work  has  been  done  during  the  past  year. 

CONDITION  OF  THE  WORK  AT  PRESENT. 

The  dredged  channel  has  shoaled  somewhat,  and  many  saw  logs  have 
been  lodged  in  it,  but  there  is  a  deep  enough  channel  for  the  veiy  limited 
commerce  using  the  river,  and  while  the  commerce  is  so  small  and  not 
perceptibly  increasing,  it  is  deemed  ina(hisable  to  make  any  further 
improvement  at  present. 

It  is  not  evident  that  the  improvements  thus  far  made  have  l>een  of 
much,  if  any,  commercial  advantage.  When  the  channel  was  at  its  best 
freight  rates  were  not  reduced,  nor  did  the  commerce  on  the  river  per- 
ceptil)ly  increase. 

No  appropriations  for  the  fiscal  year  ending  June  30,1889,18  asked. 

Moneif  statement 

July  1, 188(5.  amoiiDt  available $4, 546. 56 

July  1 ,  1*887.  amount  available 4, 546. 56 


S  14. 

IMPROVEMENT  Of  NECHES  RIVER,  TEXAS. 

The  river  was  surveyed  in  1872  and  1873  and  reserved  from  Bevils- 
port  to  its  mouth.  The  following  are  the  appropriations  made  for  this 
river : 

June  18, 187.8 §8,non 

March  3,  1879 ^ .^0GO 

June  14, 1880 p,000 

March  3,  1881 3,(KK» 

Augusts,  1882 5,000 

July  5,  1884 7,000 

Total 33.000 

The  project  contemplated  dredging  a  channel  over  the  bar  at  the 
mouth  of  the  river  and  the  removal  of  obstructions  from  the  river  be- 
tween Bevilsport  and  Yellow  Bluff. 

The  bar  at  the  mouth  was  dredged  in  1880,  and  a  channel  5  feet  deep, 
30  to  60  feet  wide,  was  obtained. 

In  1882  the  obstructions  between  Yellow  Bluff  and  Bevilsport  were 
removed.  The  original  estimated  cost  of  making  these  improvements 
was,  for  work  at  the  mouth  of  the  river,  $26,318.05,  and  for  up-river, 
$15,000;  a  total  of  $41,318.05. 

The  amount  thus  far  spent  has  been  $21,332.16,  leaving  a  balance 
available  of  $11,667.84,  an  amount  probably  sufficient  to  redredge  a 
6- foot  channel  over  the  bar  at  the  mouth  sufficiently  wide  for  the  pur- 
poses of  navigation. 
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The  bar  at  the  month  of  the  river  has  again  shoaled,  until,  at  ex- 
treme low  water,  there  is  a  depth  of  about  3  feet  over  it.  There  is  very 
little  commerce  passing  in  and  out  of  the  river,  but  as  the  bar  at  this 
place  is  the  shoalest  obstruction  between  the  Gulf  and  Beaumont, Tex., 
and  the  money  is  available  for  dredging  the  bar,  it  is  thought  advisable 
to  reopen  this  channel. 

When  reopened,  while  it  will  not  be  permanent,  it  is  thought  it  may 
remain  in  fair  navigable  condition  for  several  years.  No  appropriation 
is  required  for  the  fiscal  year  ending  June  30,  1889.  The  only  com- 
merce on  the  river  is  carried  by  an  average  of  two  small  schooners  per 
week,  and  by  one  steam-boat,  carrying  brush  for  use  in  the  construction 
of  the  Government  works. 

Money  statement 

July  1, 1886,  amount  available |ll,667.84 

July  1,  1887,amouDt  available It,067.b4 


i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1889    11, 607. 84 
<  Submitted  in  compliance  with  reqnirements  of  sections  Sot  river  and 
(     harbor  acts  of  1866  and  18(37. 


« 


S  15. 

IMPBOVEMENT  OF  SA.BINE  PASS,  TEXAS. 

The  object  of  the  improvement  is  to  obtain  deep  water  over  the  bar 
at  tbe  entrance  of  the  harbor.  In  1878  and  1880  channels  from  12  to 
16  feet  deep  were  dredged  through  the  bar,  but  soon  thereafter  refilled. 
In  1882  a  project  and  estimate  for  getting  deep  water  were  submitted. 
.  Tbe  plan  was  to  build  two  jetties  of  brush  and  rock,  each  a  little  less 
than  4  miles  in  length,  extending  from  shore  across  the  bar  out  to  deeper 
water  in  the  Gulf,  at  an  estimated  cost  of  $3,177,606.60.  Since  this  time 
Congress  made  the  following  appropriations  for  this  work: 

August,  1882 $150,000 

July,  1884 200,000 

August,  1886 198.7r>0 

Total 54b,  750 

All  the  work  done  here  thus  far  has  been  by  contract  after  due  ad- 
vertisement. The  work  of  jetty  building  began  in  1883.  With  the  first 
appropriation  made,  viz,  $150,000,  and  about  the  same  amount  of  un- 
expended balance  left  over  from  former  appropriations,  a  contract  was 
made  and  188,552  cubic  yards  of  jetty  was  built.  The  work  was  con- 
fined to  the  West  Jetty.  With  the  money  appropriated  in  1884  new 
contracts  were  made,  work  on  the  West  Jetty  was  continued,  and  that 
on  the  East  Jetty  was  commenced.  In  August,  1885,  this  contract  was 
completed.  Up  to  that  time,  August,  1885,  the  East  Jetty  was  built  up 
to  the  level  of  mean  high  water  lor  a  length  of  10,840  feet,  or  a  little 
over  2  miles  in  length.  The  West  Jetty  foundation  was  laid  for  a  length 
of  16,074  feet,  of  which  7,*J70  feet  was  rai8e<l  to  the  level  of  mean  higli 
tide. 

The  results  produced  by  these  only  partially  completed  jetties  in  the 
fiscal  year  ending  June  30, 1886,  was  to  increase  the  depth  of  wa*^er  on 
the  bar  to  8  feet  in  the  shoalest  places,  where  the  original  depth  when 
work  commenced  was  from  6  to  6^  feet,  or  an  increase  in  depth  of  alwnt 
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25  per  cent ;  this  ineaDS  that  the  carreuts  directed  by  the  jetties  scomed 
out  a  little  more  than  1,000,000  cubic  yards  of  material  from  the  bar. 

In  June,  1886,  these  jetties  encountered  a  cyclone  and  worke<l  ah  esti- 
mated damage,  principally  to  the  top  work  of  jetties,  of  about  $23,000. 

In  October,  1886,  proposals  were  invited  for  continuing:  the  work  with 
the  appropriation  made  in  August  of  that  year,  and  the  following  bids 
were  received : 


Ko. 

Names  of  bidders  aad  their  residence. 

Brash  mat* 
tresses  in 
place,  per 

cnbio  yard. 

For  sand- 
stone rook  in 
place,  pertou, 
2,240  poouds. 

For  granite 

rock  in  place. 

per  ton,  2,240 

poands. 

For  oyster 

BheUs  in 

placet  portoa, 

2,240  pooMiL 

1 

A.  yf.  Shi^nnon.  (^^^qxttm.  Tat 

$1.75 

* 

1.021 
1.55 

$ico 

4.00 
8.00 

14.80 

4.80 
4.26 

91.  M 

2 

Peter  Burke,  Mobile:  William  Fagan. 
New  Orleans,  and  Bobert  A.  Wilson, 
New  Orleans* 

L75 

8 

Looislnna  Jetty  and  Lightering  Com- 
nanv.  New  Orleans •• 

.M 

*  Bid  incomplete. 

GoDtract  was  awarded  to  Loaisiana  Jetty  and  Lighteriug  Company  for  brosh  at 
$1.55  per  cable  yard,  and  granite  at  $4.25  per  ton  (2,240  lbs.). 

IjX  this  same  month,  daring  a  violent  gale  in  the  Gulf,  a  tidal  wave 
arose  and  innndated  temporarily  the  entire  country  bordering  Sabine 
Pass  and  Lake.  The  water  is  credibly  reported  to  have  reached  a  height 
of  8  feet  above  the  ground  on  which  the  town  of  Sabine  Pass  stood. 
In  less  than  an  hour  from  the  time  this  wave  reached  its  height  over  90 
per  cent,  of  the  houses  in  Sabine  Pass  were  either  lilted  oflf  their  founda- 
tion, thrown  down,  drifted  away,  or  destroyed.  One  huudn^d  and 
thirty  lives  were  lost,  and  the  few  people  spared  were  left  destitate. 
The  current  is  reiK)rted  to  have  run  with  a  surface  velocity  of  over  20 
miles  xier  hour,  and  its  direction  was  inward  from  the  Gulf  towaids  the 
lake.  At  all  events,  in  a  very  short  time,  with  the  exception  of  five  or 
six  houses,  Sabine  Pass  as  a  town  was  wiped  out  of  existence.  An  ex- 
amination of  the  jetties  made  a  few  weeks  after  the  storm  showed  that 
the  injury  to  jetties  due  to  storm  was  slight. 

Work  on  the  new  contract  was  resumed  in  January,  1887,  most  of 
the  work  being  confined  to  the  extension  of  the  East  Jetty  and  to 
building  this  jetty  up  to  high-water  mark  throughout  its  length.  Dur- 
ing the  past  fiscal  year  the  foundation  of  the  East  Jetty  has  been  ex- 
tended until  its  outer  end  is  14,000  feet  from  shore.  This  jetty,  except 
here  and  there,  where  a  little  rock  has  yet  to  be  thrown  on  to  raise  it 
to  its  full  height,  is.  completed  up  to  the  level  of  mean  high  tide  for  a 
distance  of  13,312  feet  from  the  shore  end.  About  9,100  linear  feet  of 
this  jetty  has  been  increased  from  2  to  5  feet  in  height,  to  replace  dam- 
age by  storms  and  compression  of  brush  due  to  weight  of  rock  and 
action  of  the  sea.  It  was  noticed  that  numerous  places  in  both  jetties 
that  had  been  built  up  to  mean  high-ii^e  level  in  previous  years  had 
settled.  Whether  this  was  due  to  a  bodily  subsidence  of  the  jetties,  to 
compression  of  the  brush,  to  a  washing  away  of  rock,  to  the  effects  of 
the  teredo,  or  either  of  several  of  these  causes  combined,  was  not 
known. 

Ill  May,  1887,  a  careful  examination  by  divers  was  made  at  several 
different  points,  especially  in  the  West  Jetty,  which  had  been  loqgest 
bnilt,  for  a  detailed  report  of  which  see  Mr.  Eaymond's  report  herewith. 
Mr.  Raymond's  examination  shows  the  foundation  course  of  West  Jetty 
to  be  intact  for  a  distance  of  9,000  feet  from  the  shore  end ;  from  9,000 
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feet  to  11,000  feet  from  fihore  the  ii\jary  to  foundation  coarse  incieases, 
and  beyond  11,000  feet,  viz,  from  11,000  to  16,070,  the  foundation  coarse 
is  destroyed.  On  this  foundation  course  a  second  tier  of  mats  6,146 
feet  long  and  30  feet  wide  was  built  in  1883.  This  tier  is  very  little  in- 
jured, excepting  the  top  fascines,  which  were  not  covered  with  rock.  Of 
the  third  or  top  tier,  built  in  1885,  which  was  6,700  feet  long  and  15  feet 
wide,  3,000  feet  remains;  the  other  3,700  feet  were  broken  up  or  moved 
to  the  sea  slope  of  the  jetty  in  the  storm  of  June,  1886. 

The  loss  in  lieight  of  jetty  was  tiaccd  and  accounted  for  as  follows : 
The  foundation  tier  invariably  settled  into  the  mud  equal  to  the  depth 
of  the  lower  fascines,  viz,  about  5  inches.  The  weight  of  rock  ballast 
on  top,  together  with  pounding  of  sea,  compressed  and  compacted  the 
brush  after  each  mattress  was  laid,  sometimes  50  per  cent,  of  its  bulk 
as  compared  with  its  measurement  when  launched,  and  on  the  outer 
mile  of  foundation  course  the  loss  is  due  entirely  to  loss  of  brush  owing 
to  insufficient  ballast  and  the  teredo.  When  the  jetties  were  sufficiently 
ballasted  there  was  practically  no  loss  of  material;  the  destruction  of 
the  teredo  was  insignificant  The  compression  of  the  brush  within  the 
mattresses  when  first  placed  must  and  will  continue. 

Prior  to  the  present  year  the  brush  in  the  mattresses  was  compressed 
by  means  of  levers.  The  amount  of  compression  possible  by  this  means 
permitted  the  brush  filling,  of  about  4  feet  in  height,  to  be  compressed 
.7  of  1  foot.  During  the  past  year  iron  screws  were  used  for  compressing, 
and  the  result  was  that  a  4foot  thickness  of  brush  filling  could  be  and  was 
squeezed  down  .11  of  a  foot;  in  other  woids,  a  mattress  4  feet  in  height, 
exclusive  of  the  grillages  at  top  and  bottom,  was  compressed  till  it  only 
measured  2.9  feet  in  height,  or  fully  one  half  more  than  was  possible 
without  screws.  Notwithstanding  all  this  compression,  when  these 
mats  are  placed  in  the  jetties  the  weight  of  rocks  placed  on  top  to  se- 
cure them  increases  the  compression  so  that  a  4foot  thick  mattress  when 
finally  in  place  and  fully  compressed  measures  only  about  2  feet,  or  a 
trifle  less,  in  vertical  height. 

The  strangest  feature  developed  by  this  examination  was  the  per- 
foration of  the  sand  rock  heretofore  used  as  ballast.  The  rock,  when 
removed  from  the  jetty  and  examined,  was  found  full  of  holes,  many  of 
them  going  through  each  x)iece  of  rock,  the  holes  varying  in  diameter 
from  i  inch  to  less  than  1  line.  It  is  believed  that  these  perforations 
are  made  by  a  marine  animal,  the  nature  or  name  of  which  to  me  is 
unknown. 

There  has  been  practically  no  commerce  at  Sabine  Pass  the  past  year. 
The  large  vessels  which  came  there  brought  the  rock  from  Few  York  for 
building  the  jetties.  A  few  little  schooners  passed  in  and  out,  carrying 
small  loadSj  generally  to  and  from  Beaumont  and  Orange,  Tex.  No 
railroad  trains  have  ran  to  or  from  the  Pass  since  the  storm  of  last 
October,  as  about  10  miles  of  the  road-bed  was  seriously  damaged  or 
destroyed,  and  this  has  not  been  repaired  or  replaced.  About  one 
month  more  of  work  on  the  jetties  will  complete  the  present  contract. 
About  $100,000  worth  of  woik  will  then  have  been  done  in  a  little  less 
than  eight  months  on  one  jetty. 

Twice  this  amount  of  work  could  have  been  done  on  this  jetty,  and 
the  siime  amount  on  the  other  jetty,  had  the  funds  been  available.  The 
best  results  in  the  way  of  obtaining  deep  water  by  jetties  can  only  be 
obtained  by  continuously  rai)id  work  on  them.  Large  appropriations 
only  can  accomplish  this.  At  the  rate  at  which  appropriations  have 
been  made  for  this  work  it  will  require  sixteen  years'  additional  time  to 
complete  the  jetties  as  projected  and  approved,  thus   compelling  a 
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work  to  be  twenty  years  in  process  of  constrnction  which  should,  if 
economic  considerations  are  to  govern,  have  been  completed  in  abont 
three  years  Hfter  the  commencement 

One  million  of  dollars  is  the  amount  of  money  that  can  be  exf  >euded 
on  this  work  in  a  fiscal  year  that  will  produce  the  best  results.  Whether 
or  not  there  has  been  an  increased  depth  of  water  on  Sabine  Pass  Bar 
during  the  i)ast  five  months  is  not  definitely  known.  On  the  comple- 
tion of  the  work  this  month  a  resurvey  will  be  made,  and  the  results 
of  such  survey  will  be  forwarded  as  soon  as  known.  Mr.  RaymondV 
report,  appended,  gives  a  detailed  report  of  work  done  during  tlie  year. 

Money  statement 

July  1,  1886,  amoiiut  available |2,&1U.:^ 

Amount  appropriated  by  act  approved  August  5, 1686 196, 750. 00 

•201, 396.  Jb 
July  1, 1^87,  amount  expended  during  fiscal  year,  exclasive 

ofliabilitieHOutstandiug  July  1,1886 |117,i)34.5« 

July  1,  1887,  outBtaoding  liabilities 42,380.91 

160, 315.  i:i 


July  1, 1887,  amount  available 41,081.*^^ 

(Amount  (estimated)  required  for  completion  of  existing  project 2,  :K)1,250.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1880 1,000,000.00 
Submitted  io  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


1. 

RRPOKTS  OF  MR.   THOMAS  L.  RAYMOND,   ASSISTANT  ENGINEER. 

Sabink  Pass,  Tex.,  Jufi^  3u,  1887. 

Sir  :  I  have  the  honor  to  make  the  following  report  upon  the  work  of  improving 
Sabine  Pass  Harbor,  Texas,  for  the  year  ending  June  30,  1887. 

Work  under  the  present  contract  waH  begun  January  5,  1887,  and  has  been  carried 
on  continuously  since,  except  when  a  few  days'  delay  has  been  can8e<l  by  the  failure 
of  rock  vessels  to  arrive.  Construct  ion  baa  been  confiued  to  the  east  jetty,  iu  raisins 
its  height  along  the  whole  length  above  mean  low  tide  and  extending  it  seawaitl 
across  the  present  crest  of  the  bar  to  deflect  the  current  more  iu  the  direction  of  the 
jetty  lines,  a  tendency  to  the  eastward  having  been  developed. 

The  foundation  built  iu  1885  hud  been  carried  11,170  feet  from  shore  and  has  been 
extended  to  14,000  feet. 

The  top  course  in  1885  was  10,890  feet  long,  and  having  been  much  injured  by  the 
storm  of  June,  1886,  as  detailed  in  the  report  of  that  date,  9,100  feet  of  this  has  been 
raised  from  2  to  5  feet  and  the  top  course  carried  2,422  feet  farther  seaward,  or  to  a 
distance  of  13,312  feet  from  shoTC.  There  hns  been  used  thus  far  under  the  present 
contract  49,654.2  cubic  yardH  of  bruMh  an<l  18,0:^5.5  tons  of  rock. 

The  following  is  a  detailed  statement  of  uiattiVKses  sunk  this  year : 

Foundation  mattresses,  27  feet  wide,  sunk  in  a  double  row  between  11,170  and 

14,000  feet  from  shore 56 

Second-tier  mattresses,  40  feet  wide,  19  of  wbich  form  the  top  course  between 

10,890  and  13,312  feet  from  shore  94 

Third-tier  mattresses,  30  feet  wide,  between  3,960  and  1  l,ir)0  feet  from  shore 74 

Third-tier  mattresses,  24  feet  wide,  between  2,341  and  3,960  feet  from  shore 16 

In  addition  to  this  the  jetty  has  been  raise<I  by  the  following  amount  of  rock  alone 
to  a  height  of  2  feet  above  mean  low  tide : 

Tona. 

For  a  length  of  300  feet,  near  1,000  feet  from  shore 140 

For  a  length  of  250  feet,  near  2.200  feet  from  hhore 256 

For  a  length  of  500  feety  near  10,500  feet  fr(»m  shore 391 
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The  following  is  a  detailed  statement  of  tbe  width  of  yarious  ooarses  and  present 
heights  of  this  ietty,-  lengths  being  counted  from  the  shore  end. 

0  to  1,300  feet  single  tier,  15  feet  wide,  0.5  to  2  feet  above  mean  low  tide. 

1,300  to  2,341  feet.  Two  tiers.  Foundation,  30  feet  wide ;  second  tier,  15  feet  wide ; 
1  foot  to  2  feet  above  mean  low  tide. 

2,341  to  3,700  feet.  Three  tiers.  Foundation,  30  feet  wide;  second  tier,  15  feet 
wide :  third  tier,  24  feet  wide ;  average  2  feet  above  mean  low  tide. 

3,700  to  10,890  feet.  Three  tiers.  Foundation,  40  feet  ^ide ;  second  tier,  15  feet 
wide ;  third  tier,  30  feet  wide ;  0.8  feet  to  2  feet  above  mean  low  tide. 

10,890  to  11,170  feet.  Tiiree  tiers.  Foundation,  40  feet  wide ;  second  tier,  40  feet 
iride ;  third  tier,  30  feet  wide ;  averages  2  feet  above  mean  low  tide.     • 

11,170  to  13,312  feet.  Two  tiers.  Foundation,  54  feet  wide;  second  tier,  40  feet 
^de :  0.0  to  1.3  feet  above  mean  low  tide. 

13,312  to  14,000  feet.    Foundation,  54  feet  wide ;  4.5  feet  below  mean  low  tide. 

The  tracings  submitted  herewith  exhibit  this  jetty  in  plan,  profile,  and  cross-section, 
showing  the  amount  of  old  and  new  rock. 

WEST  JETTY. 

The  report  upon  the  diver's  examination  of  this  Jetty  having  been  submitted,  detail- 
ing the  causes  and  amounts  of  the  deterioration,  the  following  is  a  statement  of  tbe 
original  dimensions  of  the  work  and  present  heights. 

0  to  180  feet.    One  tier  15  feet  wide ;  1.8  feet  above  mean  low  tide. 

1^  to  1,050  feet.  Two  tiers.  Foundation,  15  feet  wide ;  second  tier,  10  feet  wide ; 
averages  l.H  feet  above  mean  low  tide. 

1,050  to  1,800  feet.  Two  tiers.  Foundation,  30  feet  and  45  feet  wide ;  second  tier, 
10  feet  wide;  averages  1.6  feet  above  mean  low  tide. 

1,800  to  2,100  feet.  Three  tiers.  Foundation,  45  feet  wide;  second  tier,  20  feet 
wide:  third -tier,  15  feet  wide ;  averages  1  foot  above  mean  low  tide. 

2,100  to  3,000  feet.  Three  tiers.  Foundation,  60  feet  wide;  second  tier,  30  feet 
wide;  third  tier,  15  feet  wide ;  0.5  feet  above  mean  low  tide. 

3,000  to  5,570  feet.  Foundation,  60  feet  wide ;  second  tier,  30  feet  wide ;  third  tier, 
15  feet  wide ;  averages  1.5  feet  below  mean  low  tide. 

5,570  to  7,272  feet.  Three  tiers.  Foundation,  45  feet  wide ;  second  tier,  20  feet 
wide  J  third  tier,  15  feet  wide  for  half  the  distance;  from  1.5  to  2.5  feet  below  mean 
low  tide. 

7,272  to  9,700  feet.  One  tier.  Foundation,  45  feet  wide ;  averages  3.5  feet  below 
mean  low  tide. 

8,700  to  10,000  feet.  One  tier.  Foundation,  60  feet  wide ;  3.5  to  6.0  feet  below  mean 
low  tide. 

10,000  to  14,000  feet.    One  tier.    Foundation,  60  feet  -wide ;  nearly  all  destroyed. 

14,000  to  16,070  feet.    One  tier.    Foundation,  75  feet  wide ;  all  destroyed. 

The  accompanying  tracings  show  the  present  condition  of  this  jetty  better  than  is 
possible  by  more  detailed  statements  in  figures. 

The  deterioration  of  this  jetty  shows  the  necessity  of  completing  in  the  most  sub- 
stantial manner  such  portions  of  tbe  work  as  the  limited  appropriations  will  permit, 
regardless  of  the  injurious  effect  of  the  scour  beyond  upon  the  future  work  in  greatly 
increasing  its  cost,  as  past  experience  teaches  that  the  time  and  means  of  doing  future 
work  are  very  uncertain.  No  general  survey  to  ascertain  depths  has  been  maide  since 
January  last,  as  other  duties  have  been  pressing,  and  it  is  expected  that  one  will  be 
made  npon  the  completion  of  the  present  contract  now  close  at  hand. 

Daring  the  past  six  months,  however,  several  vessela  drawing  from  10  to  12  feet 
have  been  towed  across  the  bar.    While  this  does  not  represent  actual  depths^  it 
shows  that  the  soft  bottom  presents  no  great  obstacle  to  vessels  with  steam  entering 
the  harbor  drawing  12  feet. 
Very  respectfully, 

Thos.  L.  Raymond, 

AsHstani  Engineer, 

Uai.  W.  H.  Hkuer, 

Ccrpe  of  Engineers,  U,  S.  A. 


2. 

Sabine  Pass,  Tex.,  .Sfay28, 1887. 

Bir:  I  have  the  honor  to  submit  the  following  report  npon  the  examination  of  the 
west  Jetty  at  Sabine  Pass,  Tex.,  by  diver  to  discover  the  amounts  and  causes  of  loss 
in  height  since  the  construction. 

The  examination  was  begun  May  5,  as  soon  after  the  receipt  of  your  letter  directing 
tbe  same  as  preparations  could  be  made,  and  concluded  May  24.    The  general  method 
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of  procednre  was  to  anchor  tbe  boat  containing  the  diving  apparatiiM  at  the  point  te- 
lected  and  obtain  a  caretnl  cross-section  of  the  jetty  there.  The  exact  spot  to  be  ex- 
amined was  then  located  and  a  number  of  sonndiiigs  taken  around  it.  The  diver  now 
removed  all  the  rock  from  a  space  of  about  a  square  yard,  [massing  most  of  it  aboarii 
for  examination.  When  the  brush  was  then  exposed,  soundings  were  taken  upon  it 
and  its  removal  begun;  cutting  tools,  hooks,  and  tackle  were  used  in  breaking  out  tbe 
brush,  and  a  force-pump  for  washing  out  sand  as  it  accumulated  in  the  hole.  Tb€> 
diver  examined  in  this  way  the  condition  of  the  work  at  six  different  points,  selected 
BO  as  to  include  the  various  degrees  of  loss,  aud  probiugs  were  made  at  four  other 
points. 

The  portion \)f  the  west  jetty  built  in  1883  consisted  of  16,070  feet  of  a  single  foun- 
dation course,  and  6,146  feet  of  a  second  tier  built  upon  the  shore  end  of  this  founda- 
tion. In  1885  a  third  tier  was  built  15  feet  wide  to  a  distance  of  7,270  feet  from  shore. 
Briefly  stated,  the  condition  of  the  jetty  is  as  follows  :  The  foundation  course  from 
shore  seaward,  a  distance  of  9,000  feet,  is  in  good  condition,  having  suffered  no 
loss  of  material.  In  the  next  2,000  feet  the  amount  of  material  lost  gradually  in- 
creased until  at  11,000  feet  from  shore,  and  beyond  to  the  end  of  the  work  the  whole 
of  the  single  course  has  been  destroyed.  Of  the  second  tier,  30  feet  wide,  built  in 
18H3,  the  whole  remains  uninjured,  except  two  top  foeoines,  which  were  never  covered 
with  ballast.  Of  6,700  feet  of  the  top  tier,  15  feet  wide,  built  in  1885,  3,000  feet  re- 
main, the  balance  having  been  broken  up  or  moved  to  the  sea  slope  of  the  Jetty  in 
the  storm  of  June,  1886. 

In  the  diver's  examination  of  the  jetty,  point's  were  selected  for  boring,  which  illns- 
trated  tbe  various  conditions  of  the  work,  viz.:  4,5 JO,  7,4H0,  9,490,  10,200,  10,950, 
11,000  11,800,  14,200,  and  16,000  feet,  respectively,  from  the  shore  end  of  the  jetty. 

KXAMINATION  NO.  1. 

Four  thousand  five  hundred  feet  from  shore.  Two  courses,  built  in  April  and  Octo- 
ber, 1883,  and  60  feet  and  30  feet  wide,  respectively.  One  top  course,  15  feet  wide, 
built  July,  1885. 

PooihU. 

Weight  to  square  yard  on  foundation 27<* 

Weight  to  square  yard  on  second  tier 320 

Weight  to  square  yard  on  third  tier 440 

Third  tier  broken  up  in  storm  of  Jnne,  1886.  Foundation  and  second  tier  in  good 
condition ;  no  brash  washed  oat.  Rock  of  second  conrse  somewhat  perforated  by 
worms ;  oysters  and  barnacles  abundant :  brush  sound  and  strong  ;  only  loose  ends 
•f  top  ootuise  Wormed;  body  of  mat  fillea  with  sand  and  shell;  removed  with  diffi- 
enlty  by  pamp. 

Souudinga, 


Top  of  rook — 

Top  of  brash,  seoond  tier 
Top  of  brush,  foundation 

Bottom  of  brosh 

Original  bottom  and  pass. 


Blevatton. 


1883. 


a4 

8.8 
0.4 

e.8 


1887. 


1.7 
2.6 
6.1 
6.8 
6.8 


DiUvr. 


If 
%t 

1.S 
(Il4 
6.6 


Showing  a  total  loss  in  work  of  1883  of  3  feet,  distributed  as  follows : 

Settlement  in  bottom  of  bottom  fascines. 0.4 

Compression  of  brush  in  mattresses ^ 2,6 

£XAMINATION  NO.  2. 


Seven  thousand  four  hundred  and  eighty  feet  from  shore.  Orignally  one  conrse,  4o 
feet  wide,  built  in  May,  1883.  Weight  of  ballast  per  square  yard,  360  pounds.  A 
considerable  part  of  the  rock  showed  signs  of  perforation ;  oysters  abundant ;  brush 
strong  and  sound,  with  bark  and  leaves ;  slightly  wormed  where  ends  protruded ;  aU 
original  courses  of  brush  found;  body  of  mattress  filled  with  sand  and  mad;  top 
fascines  missing,  not  originally  covered  with  ballast. 
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Sounding9. 


Top  of  rock 

Topof  brofih 

Botlom  of  brash . . 
Bottom  of  fascines 
Bottom  of  pass 


Elevalfon. 

1883. 

1887. 

0.8 

3.6 

1.0 

4.4 

6.6 

6.3 

6.0 

6.7 

&0 

6.3 

Differ- 

ence. 


2  8 

2.8 
0.7 
0.7 
0.3 


ShowiDg  a  total  depresHiou  of  2.8  feet,  distribntod  as  follows: 

Feet. 

Compression  of  brush  filllDg 2. 1 

Bodily  settlement  of  filling 0.3 

Settlement  of  bottom  fascines 0.4 

At  this  station,  as  at  tlie  first,  the  ballast  was  fonnd  well  distributed  and  the  brash 
▼ery  compact. 

EXAMINATION  NO.  3. 

Mine  thoasand  four  hundred  and  ninety  feet  from  shore.  This  station  shows  the 
beginning  of  the  loss  of  material,  then)  having  been  originally  built  here  a  foundaMon 
coarse  60  feet  wide  in  18&i,  consisting  of  two  30-foot  mattresses  sunk  side  by  side. 
Weight  of  ballast  per  square  yard,  240  pounds.  The  mattress  east  of  the  axis  of  the 
Jetty  was  foand  in  good  condition  except  near  the  inner  edge,  and  the  examination 
was  made  at  this  part  of  the  mattress  to  determine  the  cause  of  its  failure.  The 
stone  was  found  much  perforated,  especially  the  smaller  and  softer  pieces ;  the  rock 
was  found  well  distributed  over  the  unii^ured  part  of  the  mattress,  bat  only  a  small 
amount  when  the  boring  was  made  could  be  discovered.  The  brush  was  found  wormed 
at  the  ends  where  the  mattress  was  broken  op.  Three  of  the  five  original  courses  of 
brash  in  the  mattress  remained. 

Soundings, 


Ttpof  Toek 

T«p  of  brash 

Bouom  of  brash  .. 
Bofetomof  fiwoines 


ElevatioiL 


1888. 


SL8 

8.0 
6.1 
6.5 


1887. 


6.1 
6l6 
6.8 
7.2 


Diflbr- 
enoo. 


S.8 
2.» 
0.7 

a7 


Showing  a  total  loss  of  2.8  feet  in  height,  distributed  as  follows : 

Feet 

Loss  of  material  and  compression 2.0 

Bodily  settlement  of  brash 0.3 

Settlement  of  lower  fascines 0.4 

The  western  mattress  at  the  same  place  was  found  to  he  completely  broken  up,  only 
scattered  portions  of  it  remaining  lying  loose  upon  the  bottom.  The  rock  showed  the 
Qsnal  amount  of  perforation,  while  the  orush  was  all  wormed  throughout,  though  not 
broken  or  crashed. 

EXAMINATION  NO.  4. 


Ten  thousand  two  hundred  feet  from  ehore.  Originally  one  course,  60  feet  wide, 
snnken  in  1883.  Weight  of  ballast  to  square  yard,  240  pounds.  Here  the  mattresses 
were  found  completely  destroyed  and  only  scattered  rook  was  encountered,  burled 
1  foot  b<9neath  the  sand  bottom.  Below  the  rock  soft  mud  was  met  by  the  probing 
tool. 
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EXAMINATION  NO.  5. 

Ten  thousand  nine  hundred  and  fifty  feet  from  shore.  Originally  one  course,  60  feet 
wide,  loaded  with  ballast,  250  pounds  to  the  square  yard,  built  in  1883.  No  brush 
found  by  the  prod,  which  was  with  difficulty  forced  through  14  inches  of  sand  and 
the  stone  beneath.  Where  the  joint  of  the  mattresaea  bad  ueeu,  the  prml  was  easik 
forced  into  the  mud  bottom. 

EXAMINATION  NO.  6. 

Eleven  thousand  feet  from  shore.  Originally  as  at  No.  5.  Diver  fouud  small  qnan- 
titles  of  brush  andfitoDe  near  top  of  saud-drift.  Brush  all  wormed  and  rock  peTfo> 
rated.  Oue  piece  of  cane  was  found,  which  could  only  have  been  a  part  of  the  bottom 
fascine. 

EXAMINATION  NO.    7. 

Eleven  thousaud  eight  hundred  feet  from  shore.  Originally  one  course  60  feet  wide, 
weight  of  ballast  240  pounds  to  square  yard.  Eastern  side  of  axis  covered  with  saod 
to  a  depth  of  14  iucnes,  at  which  depth  the  diver,  with  difficulty,  was  able  to  prod 
through  the  underlying  rock,  but  could  detect  no  brush.  The  western  side,  somewhat 
deeper,  was  free  from  sand,  aud  considerable  brush  and  rock  was  found  scattered  about 
the  bottom.  Large  hard  rock,  not  perforated,  covered  with  oysters  and  beginDiog  of 
coral  formation,  softer  rock  all  perforated,  brush  all  wormed,  but  still  strong  and  rail 
size.  Beyond  this  to  the  end  of  the  foundation  laid  in  1B83,  prodding  showed  but  a 
repetition  of  this  last  case.  It  seems  evident  from  the  above  that  the  chief  and  prob- 
ably oijly  material  causes  of  loss  in  tbis  work  are  compression  and  des+ruction  of  mat- 
tresses insufficiently  loaded.  Measurement  of  mattresses  sunk  under  the  present  con- 
tract with  weights  varying  from  740  to  1,000  pounds  ner  square  yard  indicate  an 
average  loss  of  31  per  cent,  by  compi-ession.  The  weight  is  much  greater  than  any 
used  in  1883,  biit  the  solidity  of  mattresses  now  is  much  greater  before  launching  than 
in  1883,  the  compression  being  obtained  under  present  plans  by  screws.  The  examina- 
tion show  no  settlement  of  moment  into  the  bottom.  The  teredo  has  in  no  instanoe 
attacked  the  brush  where  it  has  been  well  held  together  in  compact  masses ,  and 
no  loss  of  material  has  occurred  except  where  the  brush  was  exposed,  by  imperfect 
loading,  to  tbe  action  of  the  waves  and  current.  All  the  foundation  course  lost  was 
Slink  in  from  6J  to  15^  feet  depths,  nnd  it  is  difficult  to  distribute  ballast  equally  over 
submerged  work.  The  destruction  of  parts  of  a  mattress  displace  the  ballast  from  the 
remainder  until  the  whole  is  lost.  Where  the  work  has  been  brought  noar  the  sur- 
face, permitting  the  proper  distribution  of  ballast,  it  has  remained  uninjured,  except 
iu  thecastJofthe  15-feet  wide  top  mats,  built  in  1885,  which  were  too  narrow  to  provide 
for  a  6loi>e  to  tho  odges,  and  could  not  bo  protected  by  riprap  on  account  of  scarcity  of 
ballast,  aud  were  destroyed  by  the  exposure  of  a  perpendicular  face  of  brush  to  the 
sea  in  the  storm  of  June,  1886. 

The  remecfies  for  these  defects  are  evident,  and  have  anticipated  this  investigation 
by  their  adoption  under  the  itresent  contract:  (1)  The  amount  of  compression  under 
ballast  is  being  reduced  as  much  as  possible  by  obtaining  a  greater  amount  in  the 
measured  mattresses ;  (2)  the  work  is  being  raised  to  high  tide  as  far  as  carried,  in- 
suring proper  loading  and  cutting  off  cross  currents,  thus  inducing  deposita  in  and 
behind  the  work ;  (3)  the  amount  of  ballast  per  yard  hm  been  increased  to  permit 
the  covering  of  all  the  brush;  (4)  granite  instead  of  sandstone  is  now  in  use,  gaining 
durability  and  weight  under  water. 
Very  respectfully, 

Thos.  L.  Raymond, 

AMsistant  Engineer, 

Maj.  W.  H.  Hkuer, 
Corps  of  Enffinetrs. 


Si6. 

REMOVAL  OF  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Removal  of  the  wreck  of  steamboat  Maria  A,  from  Bayou  Teche  near 
Charenton,  Louisiana. — In  acfeordance  with  law  and  instructions  from 
tbe  War  Department,  notice  by  advertisement  was  given  to  all  |>er8on8 
interested  in  the  wreck  of  the  steim-boat  Maria  A.  to  bave  the  same  re- 
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moved.  The  legal  time  of  notice  expired  on  April  4,  and  no  action  be- 
ing taken,  authority  was  asked  to  have  the  wreck  removed,  the  workto 
be  done  by  contract.  Authority  being  granted,  proposals  were  invited 
by  advertisement  and  opened  on  May  31, 1887.  The  following  is  an  ab- 
stract of  proposals  received : 


No. 


1 

2 
3 

4 
5 
6 
7 
8 
9 
10 
11 


Name  and  address  of  bidder. 


•Tohn  H.  Gardner,  New  Orleans,  La 

Peter  Uaner,  Xew  Orleans,  La 

John  J.  Alldnson,  Houston,  Tex 

James  L.  Bonis,  New  Orleans,  La 

Samael  W.  Skinner,  Wilmington,  N.  C. 

Wm.  H. : Brown,  New  Orleans,  La 

Harry  Freeman,  Franklin,  La 

Lewis  Auj^rs,  New  Iberia,  La 

Wm.  L.  Campbell,  Mobile,  Ala 

Wm.  Evans,  New  Orleans.  La 

Victor  Von  Sohorer,  Franklin,  La 


Amount. 


$669 

875 

675 

1,850 

1,800 

475 

4r)0 

350 

1,425 

600 

500 


The  contract  was  awarded  to  Mr.  Lewis  Augers,  of  New  Iberia,  La.,  he  beiDg  the 
lowest  bidder,  in  the  sum  of  $350. 

On  Jane  15  I  made  a  personal  examination  of  the  locality  and  found 
that  the  wreck  had  been  raised  entire  and  towed  to  Kew  Iberia,  La., 
where  it  now  lies.  Advertisements  are  now  out  for  the  sale  of  this 
wreck  at  public  auction  on  July  15, 1887. 


S  17. 

PRELIMINARY  EXAMINATION  OF  BAYOU  ROUGE,  LOUISIANA. 

Office  United  States  Engineer, 

Neio  OrleanSy  La.y  November  23, 1886. 
General:  I  forward  herewith  a  report  of  Lieut.  O.  T.  Crosby,  Corps 
of  Engineers,  on  an  examination  of  the  Bayou  Rouge,  Louisiana,  made 
recently  as  required  by  act  of  Congress  of  August  5,  1886.  For  the 
reasons  given  by  Lieutenant  Crosby,  in  which  I  fully  concur,  this  bayou 
is  not  worthy  of  improvement. 
Very  respectfully, 

W.  EI.  Hbuer, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


report  OF  lieutenant  O.  T.  CROSBY,  CORPS  OF  ENGINEERS. 

Office  United  States  Engineer, 
New  Orleans^  La,,  November  22,  1886. 

Sib:  I  have  the  honor  to  report  as  follows  upon  au  examination  of  Bayon  Rouge, 
Loaisiana,  recently  made  under  orders  from  you.  This  preliminary  examination  was 
provided  for  by  act  of  Congress  approved  August  5,  1886. 

Bayon  Rouge  has  its  source  in  Lake  of  Pearls,  a  shallow  body  of  water  about  6  square 
miles  in  area,  lyingsoiith  of  Red  River,  and  receiving  its  principal  supply  from  bayous 
sent  off  from  Red  River.  Its  principal  outlet  is  a  small  stream  about  2  miles  long, 
whiob  separates  into  two  streams ;  one,  the  Bayou  De  Glaise,  flowing  directly  to  tbe 
southeast  and,  after  a  tortuous  course,  reaching  the  Atohafalaya  near  the  head  of  that 
river ;  the  other,  Bayon  Rouge,  flowing  northwest,  then  southeast  until  it  too,  after  a 
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tortnons  course,  reaohee  the  Atohafitlaya  about  30  miles  below  the  mouth  of  tk 
De  Glaise.  Bayou  Rouge  is  about  55  miles  long ;  for  present  oonsiderat&on  it  mty  k 
divided  into  four  sections. 

The  first  section  is  10  miles  long,  and  extends  from  the  point  of  separation  of  Ae 
two  bayous  (commonly  known  as  the  Junction ),  to  a  landing  known  as  Entrrpm 
This  point  is  reached  by  boats  at  every  high  water,  the  route  beinff  from  the  At^ 
ttlaya  along  Bayou  De  Glaise.  There  is  practically  no  water  here  during  the  fall  wi 
early  winter  season,  so  that  at  the  time  of  my  examination,  November  19,  there  th 
not  sufficient  water  to  float  a  skiff,  and  the  work  of  examination  was  done  in  \na 
and  on  horseback.  This  state  of  affairs  continues  until  the  general  rise  of  the^- 
sissippi  and  Atchafalaya,  the  navigation  season  extending  generally  from  Febnan 
to  May. 

There  are  in  this  section  several  sharp  bends,  but  as  the  cross  section  is  anite  fin, 
the  small  boats  plying  on  this  stream  are  able  at  high  stages  to  make  tnepdnfe 
without  difficulty.  Indeed,  I  could  not  learn,  from  people  living  in  the  neighborhood 
of  any  serious  complaint  made  by  the  steamboat  owner  during  his  season  of  aclivitj. 
There  are,  hero  and  there,  willow  trees  which  brush  against  the  upper  works,  bii, 
being  very  pliable,  I  was  told  that  they  offer  only  an  inconsiderable  obstraction. 

8inoe  the  bayou  is  unnavigablo  at  low  water,  the  logs  and  stumps,  now  and  tkc 
seen  on  the  bottom,  are  not  obstructions. 

The  second  section  extends  from  Enterprise  Landing  to  Evergreen,  and  is  6  miki 
long.  Evergreen  is  a  small  town,  having  three  or  four  stores,  and  selliog  aboat 
$145,000  worth  of  goods  per  annum.  The  distance  by  land  from  Evergreen  to  Entir- 
prise  is2  miles,  the  bayou  making  long  bends  between  the  two  places.  The  boatisg 
business  of  Evergreen  is  done  at  Enterprise  Landing.  While  it  is  possible  fw  tlse 
boats  running  on  the  bayou  to  ^o  beyond  Enterprise,  they  do  not  do  so  becaoae  of  the 
sharp  bends  in  the  section  considered,  because  there  are  trees  obstructing  the  pasmge, 
and  because  there  is  little  to  be  gained,  the  road  to  Evergreen  being  short  and  good. 
Indeed,  it  would  be  imjiossible  to  go  beyond  the  edge  of  the  village,  as  there  is  a  6Jtd 
bridge  over  the  bayou,  recently  erected.  Moreover,  the  cross  section  changes  in  char- 
acter a  short  distance  below  Evergreen,  the  banks  becoming  Tcry  steep,  the  bajoQ 
very  narrow,  so  that  it  would  be  extremely  difficult  for  any  but  the  smallest  craft  to 
maxe  the  bends.  For  those  reasons  there  have  been  no  boats  at  Evergreen  since  1874, 
when,  the  whole  country  being  flooded,  one  boat  made  its  way  to  the  village. 

The  third  section  extends  from  Evergreen  to  Big  Cane,  distant  by  road  about  13 
miles,  by  bayou  about  15  miles.  This  section  is  considered  by  all  as  entirely  nnnavi* 
gable.  Many  persons  with  whom  I  conversed  on  the  subject  supposed  that  the  claoee 
requiring  this  examination  could  not  have  been  intended  by  its  framer  to  apply  to 
any  part  of  Bayou  Bonge  below  Evergreen.  But  since  no  limitation  was  expressed. 
I  report  on  the  whole.  The  banks  in  this—the  third  section — are  steen,  the  bayou 
very  narrow,  the  bends  very  short,  the  trees  growing  between  the  banlDB  very  ns- 

merous. 

At  the  time  of  the  examination  it  could  not  be  navijp^ated  in  a  piro^e;  in  the  sr*- 
son  of  flood  it  is  filled  with  a  rapidly  flowing  mass  or  water.  In  neither  oonditioii 
is  it  navigable. 

The  fourth  section  extends  from  Big  Cane  to  the  Atchafalaya.  For  many  years  pre- 
vious to  1882  this  section  was  rendered  navigable  during  the  greater  portion  of  the  year 
by  a  dike  built  across  its  mouth,  separating  it  from  the  Atchafalaya,  and  as  the  waters 
fell  in  summer,  sufficient  supply  was  retained  to  considerably  prolong  the  season  of 
navigation  for  the  small  boats  usually  plying  in  the  trade ;  in  times  of  flood  the  dike 
served  as  a  protection  to  a  considerable  area  of  land. 

This  dike  was  destroyed  in  1882,  since  which  time  the  navigable  season  has  been 
on  this  section  what  it  is  on  Bayou  Bouge  and  De  Glaise  generally —about  three  moatbs 
per  year.  It  is  confidently  stated  by  reliable  parties  at  Big  Cane  that  the  State  of 
Louisiana  will  certainly  rebuild  the  dike.  Since  its  destruction  there  has  been  prM- 
tically  no  navigation,  even  at  hiffh  water,  on  this  fourth  section. 

The  Texas  and  Pacific  Railroaa  be^n  in  1882  to  take  freight  from  Bayoa  Rong«. 
There  are  two  stations,  each  only  5  miles  distant  from  Big  Cane,  and  otiier  statiosi 
equally  near  to  points  lower  down  the  bayou.  The  railroiM  rates  on  cotton — $1.75  pcf 
X^oXe — are  the  same  as  the  boat  rates  when  they  handled  freight  across  the  dike.  The« 
are  no  obstructions  preventing  the  easy  ascent  of  boats,  at  high  water,  to  the  point 
hitherto  reached  bv  them.  Should  the  dike  be  rebuilt,  low- water  navigation  may  br 
resumed  as  it  was  before.  The  transportation  facilities  now  offered  by  the  railra»i 
would  probably  discourage  such  an  endeavor,  especially  when  it  is  considered  thtf 
the  total  amount  of  cotton  to  be  handled  in  this  vicinity,  as  reported  to  me  by  tb? 
principal  planter  and  merchant  at  Big  Cane,  is  about  3,500  bales. 

The  third  section  having  long  been  recognized  as  unnavigable,  a  fixed  bridge  he 
been  built  across  the  bayou  at  Big  Cane. 

From  the  foregoing  description  of  Bayou  Rouffe,  it  will  be  seen  that  the  first  see- 
tion,  10  miles  long,  and  the  fourth  section,  24  mnes  long,  have  good  high- water  dst- 
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i^ation  and  no  low- water  navigation ;  that  the  second  section,  6  miles  long,  could  be 
given  high-water  navigation  (catting  heavy  trees  and  diminishing  sharpness  of 
bends),  but  that  little  would  be  gained  thereby,  while  the  cost  would  be  cousiderable ; 
that  tne  third  section  is  not  susceptible  of  improvement  within  any  reasonable  finan- 
cial limits. 

If  high  water  occurred  early  enough  to  move  anything  but  a  small  fraction  of  the 
crop,  it  might  be  well  to  remove  the  few  obstructions,  such  as  willow  trees,  in  the 
first  section,  but  since  these  are  not  seriously  in  the  way,  and  since  most  of  the  crop 
has  been  moved  by  the  time  boats  commence  to  run,  no  expenditure  here  could  be 
recommended. 

The  matter  of  obtainioc  all-the-year  navigation  for  bayous  De  Glaise  and  Rouge  has 
frequently  been  discussed  by  those  interested.  This  can  be  done  only  by  a  system  of 
canalization,  wholesale  dredging  to  navigable  depth  below  low  water  of  the  Atchaf- 
alaya  being  out  of  the  question  on  account  of  cost. 

.  The  only  reservoir  from  which  water  for  canalization  could  be  obtained  is  Lake  of 
Pearls,  above  referred  to.  The  idea  heretofore  entertained  has  been  that  of  placing 
a  lock  at  the  month  of  Bayou  De  Glaise,  a  dam  at  some  point  on  the  Rouge  near 
Evergreen,  and  as  many  locks  intermediate  between  these  structures  as  would  break 
up  the  stretch  of  about  60  miles  into  convenient  pools ;  the  canal  thus  formed  to  be 
mled  by  draining  Lake  of  Pearls  into  it. 

The  efficacy  ot  this  plan  depends  upon  two  conditions — the  sufficiency  of  supply 
from  the  lake,  and  the  sufficiency  of  its  elevation  over  the  bayou  bottom  in  order  to 
give  navigable  deptli.  To  learn  what  I  could  without  instruments  concerning  these 
points,  I  penetrated  the  cypress  swamp  surrounding  the  lake,  and,  by  the  aid  of  water- 
marks, found  that  the  low- water  surface  of  the  lake  is  about  12  feet  below  the 
high  water  of  1882.  At  a  point  about  10  miles  below  Evergreen,  6  miles  above  the 
Junction,  the  bed  of  the  bayou  was  found,  by  aid  of  similar  marks,  to  be  about  12 
feet  below  the  same  flood,  showing  that  the  lake  level,  extended  into  Bayon  Rouge, 
would  give  less  than  6  miles  of  navigable  water. 

This  roagb  measurement,  checked  by  data  kindly  furnished  by  the  Louisiana  State 
engineer  office,  I  find  to  be  correct  to  within  an  inconsiderable  error. 

Even  if  the  whole  distance  from  the  Junction  to  Evergreen  could  be  improved  in  the 
way  considered,  the  cost  of  the  itork,  compared  with  the  business  on  Bayou  Eouge 
alonef  would  be  extravagant. 

What  the  conclusion  on  this  head  might  be  were  the  interests  of  Bayou  De  Glaise  also 
considered  I  do  not  know.  It  is  certain  that  to  improve  even  3  or  4  miles  of  Bayou  Rouge 
costly  works  must  be  built  in  the  De  Glaise,  the  commerce  of  which  is  far  greater  than 
that  of  the  portion  of  Bayou  Rouge  to  be  benefited.  But  whether  one  or  both  bayous 
be  considered,  no  costly  work  could  be  recommended  until  something  is  known  con- 
C43min^  the  treatment  to  be  given  the  AtchafEilaya  and  its  connection  with  the  Mis- 
sissippi. No  improvement  would  be  of  value  unless  it  could  give  a  cheap  route  to 
New  Orleans,  the  general  market. 

The  conmierce  on  Bayou  Rouse  is  almost  wholly  in  cotton.  Last  year  about  3,800 
bales  were  raised  between  the  Junction  and  a  point  below  Evergreen,  beyond  which 
cotton  usually  goes  to  Big  Cane  or  the  railroad  stations  near  it.  All  the  cotton  shipped 
from  Evergreen  and  its  vicinity  goes  to  the  railroad,  unless  the  water  rises  very  early, 
in  which  case  a  part  of  the  crop  goes  by  the  small  boats  running  to  Enterprise  Land- 
ing from  the  Atchafalaya  River.  The  sugar-mills  in  the  vicinity  of  Evergreen  produce 
about  1,500  hogsheads  of  sugar  and  2,000  barrels  of  molasses.  As  has  been  stated, 
about  3,500  bales  of  cotton  are  raised  on  the  lower  bayou.  The  average  haul  for 
the  3,800  bales  raised  on  the  upper  bayou  is  about  9  miles  to  Irion,  the  rauroad  ship- 
ping station.  The  sugar-mills  are  nearer  the  railroad ;  their  average  haul  would  be 
perhaps  4  miles.  The  average  haul  for  cotton  costs  about  50  cents  per  bale ;  railroad 
charges,  $1.75.  The  average  haul  on  the  lower  bayou  is  less  than  the  upper.  The 
only  improvement  that  could  be  applied  to  this  part  is  already  contemplated  by  the 
State  on  the  ground,  however,  of  protection  from  overflow,  improvement  of  naviga- 
tion being  incidental  and  of  small  value.  The  lands  along  the  bayou  are  now  quite 
thickly  settled ;  prospective  commerce  can  not  be  predicted  as  much  larger  or  smaller 
than  that  now  existing. 

Since  high- water  navigation,  where  at  all  practicable,  is  now  but  little  obstructed ; 
since  when  it  exists  it  can  handle  but  a  small  part  of  the  business :  since  low- water 
navigation  can  be  obtained  only  at  immense  cost  (extensive  dredging,  removal  of 
thousands  of  trees^  erection  of  locks  and  dams,  etc.),  Bayou  Rouge  is  not,  in  my 
opinion,  worthy  of  improvement  in  the  sense  in  which  I  understand  those  words  to 
have  been  used  by  Congress. 

Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby, 
First  Lieutenant  of  En(fin€er9» 

Maj.  W.  H.  Hkuer, 

Corps  of  Engineers,  U.  S,  A, 
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PRELIMINARY  EXAMINATION  OF  BAYOU  TERRE  BONNE,  LOUIStANA,  FROM 

HOUMA  TO  THIBODEAUX. 

Office  United  States  Engineer, 

New  OrleanSj  La.y  November  9, 1886. 

General  :  I  forward  herewith  a  report  of  First  Lieut.  Osoar  T. 
Crosby^  Corps  of  Engineers,  being  the  result  of  an  examination  of  the 
Bayou  Terre  Bonne  between  Honma  and  Thibodeaux,  La.,  as  ctdled  for 
by  the  river  and  harbor  act  of  Angast  5, 1886. 

Lieutenant  Crosby's  report  shows  that  the  greater  portion  of  the  bayou 
above  Houma  is  a  bayou  only  in  name,  parts  of  it  being  dry  and  other 
parts  being  only  a  drainage  ditch.  Under  these  circumstances  the  i^art 
examined  is  certainly  not  a  navigable  stream.  It  can  only  be  nuMle 
navigable  by  making  a  canal  in  what  was  once  the  bed  of  the  bayou, 
now  practically  dry. 

I  concur  fully  with  Lieutenant  Crosby,  for  reasons  which  he  gives,  that 
the  bayou  between  Houma  and  Thibodeaux  is  not  worthy  of  public  im- 
provement. 

Very  respectfully, 

W.  H.  Hbuer, 

Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


bbport  of  lieutenant  o.  t.  crosby,  corps  ov  engineers. 

,  Office  United  States  Engineer, 

New  Orleam,  La.f  November  S^  1886. 

Sir  :  I  have  the  honor  to  report  as  follows  upon  a  preliminary  examination  of  Bayou 
Terre  Bonne  from  Houma  to  Thihodeaux,  La.,  recently  made  by  me  nnder  yoar  orders. 

The  distance  from  Honma  to  Thibodeanx  is  abont  16  miles.  Thibodeaux  u  the 
point  at  which  Bavou  Terre  Bonne,  in  years  past,  drew  its  water  supply  from  Bayou 
La  Foarche,  and  tnus  indii'ectly  from  the  Mississippi.  This  connection  lias  long  since 
ceased  to  exist. 

Honma  is  situated  at  the  head  of  navigation  on  Bayou  Terre  Bonne,  which  oontlnues 
its  course  to  the  Gulf,  connecting  laterally  with  other  streams  and  lakes,  by  pactly 
artificial,  partly  natural  water- wa^s,  until  the  Mississippi  is  reached  opposite  Hew 
Orleans.  The  boats  running  on  this  lower  part  of  Bayou  Terre  Bonne  are  small  and 
are,  at  times,  at  this  season,  prevented  from  running  during  several  weeks  by  laok  of 
water.  These  difficulties  of  navigation  are  being  overcome  by  dredging,  the  work 
under  the  last  Congressional  appropriation  having  reached  a  point  abont  10  miles 
below  Honma^  with  money  enough  still  available  to  continue  dredging  a  channel  35 
feet  wide  by  5  feet  deep  (below  Gulf  level)  to  within  3  or  4  miles  of  Houma,  perhaps 
closer.  It  is  hoped  that  completion  of  the  improvement  to  Houma.  by  affording 
uninterrupted  navigation,  may  result  in  a  reduction  of  rates,  througn  competition 
between  water  and  rail. 

At  Houma  the  stream  is  now  about  2.5  feet  deep  and  perhaps  40  feet  wide,  thoucli 
the  cross-section  being  very  flat  much  the  greater  part  of  this  width  is  covered  by 
water  only  a  few  inches  deep.  The  fact  that  a  tow-boat  of  about  14  feet  beam  and 
18  inches  draught  can  not  run,  sufficiently  shows  the  condition  of  the  stream.  The 
bed  of  the  stream  is  overgrown  with  marsh  and  water  grass. 

For  a  distance  of  3  miles  above  Houma  there  is  practically  no  cban|^;  the  width 
varies  somewhat,  the  depth  correspondingly,  the  cross-section  remaining  about  the 
same.  At  this  point,  3  miles  above  Houma,  the  Terre  Bonne  is  fed  by  Bayou  Cane,  a 
short  stream  about  15  feet  wide  and  500  or  600  yards  long  leading  out  from  a  great 
swamp  reservoir.  It  is  called  sometimes  a  lake,  sometimes  a  praine  or  floating  prai- 
rie. It  is  a  basin  receiving  the  drainage  from  the  country  between  Bayous  Black  and 
Terre  Bonne.  It  is  at  times  covered  by  a  heavy  growth  of  water  grass ;  henoe  the 
name  of  floating  prairie.  There  is  at  all  seasons,  even  now  after  a  long  dhmth,  some 
outflow.  It  is  this  outflow  that  supplies  the  small  yoli^me  now  flowing  uirougfa  Bayou 
Terre  Bonne, 
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Beyoad  Bajon  Cane  the  Torro  Bonoe  is  practically  dry.  Since  its  bottom  lies  sev- 
eral feet  below  the  roads  along  its  bank,  there  is,  of  cour'^e,  a  little  seepage  water  here 
and  there,  sometimes  in  holes  2  or  3  feet  deep.  A  few  miles  above  the  Cane  the 
course  of  the  bayoa  is  traced  by  the  shallow  depression  of  its  former  bed  and  the  line 
of  rushes  which  conceals  whatever  water  may  lie  nnder  them.  l\\  many  places  the 
bed  in  perfectly  dry.  As  Thibodeaux  is  approached  the  bed  is  found  to  be  continu- 
ally dry,  so  that  even  the  rushes  can  not  grow.  Here  ditches  have  been  du^  in  the 
former  bed  to  assist  in  draining  the  road,  and  finally  the  '*  bayou''  becomes  simply  a 
partDf  the  system  of  drainage  ditches  of  the  town  of  Thibodeaux. 

It  will  be  seen  from  this  description,  which  is  that  of  its  ordinary  state,  that  the 
term  Bayou  Terre  Bonne  is  tractional,  rather  than  veritable.  During  seasons  of  heavy 
rain  there  is,  of  course,  some  water  in  the  old  bed,  but  no  boat  can  go  farther  up  than 
Bayou  Cane.  The  owner  of  the  Hart>y,  one  of  the  tow-boats  now  tied  up  at  Houma, 
informed  me  that  he  sometimes  ascended  to  the  Cauo  in  order  to  open  the  water- 
grass,  thus- permitting  a  Areer  flow  of  the  prairie  water  in  to  the  Terre  Bonne.  He  said 
that  to  go  beyond  that  point  would  require  not  the  improvement  of  an  existing 
water-way,  but  the  construction  of  a  canal.  Such,  indeed,  is  the  fact.  That  such  a 
work  would  be  of  some  benefit  can  not  be  doubted,  as  water-routes  throughout  an 
agricultural  country  are  always  desirable ;  that  its  construction,  considered  from  the 
en^neer's  point  of  view,  is  feasible — even  easy — can  not  be  doubted  ;  but  it  is  equally 
evident  that  the  work  can  not  be  recommended  as  the  improvement  of  a  water-way. 
To  oreafte  one,  taking  advantage  of  the  depression  in  the  general  surface,  caused  by 

Srevions  flow  of  a  considerable  body  of  water  through  what  was  an  outlet  of  the 
Liasissippi,  would  involve  the  cutting  of  a  channel  to  be  filled  by  tide- water,  aided 
somewhat  by  drainage  from  a  small  area.  Such  a  cut  would  involve  the  removal  of 
abonfe  850,000  cubic  yards  of  earth,  the  depth  being  5  feet,  the  width  30  feet.  The 
dredge  below  Houma  is  removing  earth  at  a  cost  of  about  4  cents  per  cubic  yard, 
counting  running  expenses  alone.  It  would  probably  be  safe  to  estimate  10  cents  as 
the  cost,  including  plant,  superintendence,  etc.,  or  about  $85,000  for  a  tidal  canal  to 
Thibodeaux. 

Aft  the  road  which  follows  the  bayou  bed  is  at  many  points  quite  near  the  line  that 
would  mark  one  side  of  the  cut,  there  might  arise  embarrassing — perhaps  costly — 
considerations  as  to  injury  done  this  road.  Of  this,  however,  nothing  certain  can  bo 
said.  At  Terre  Bonne,  or,  as  it  is  now  called,  Schriever's  Station,  it  would  be  neces- 
sary to  have  a  draw-bridge  constructed  in  the  line  of  the  Southern  Pacific  Railroad. 
As  the  stream  was  not  navigable  when  this  road  was  constructed,  it  is  probable  that 
the  owners  could  demand  compensation.  On  account  of  these  and  other  contingen- 
cies, impossible  to  foresee,  it  would  be  prudent  to  place  the  final  cost  at  not  less  than 
1100,000. 

The  strip  of  cultivable  land  between  the  bayou  a^d  the  swamp,  lying  on  either 
side,  will  average  not  more  than  half  a  mile  in  width,  or  a  total  of  16  square  miles. 
About  half  of  this  is  now  under  cultivation,  while  the  other  half  has  been  abandoned. 
Some  small  corn  and  rice  farms  are  beginning  to  appear  on  the  abandoned  sugar  plan- 
tations. A  branch  road  leaves  the  main  line  of  the  Sduthem  Pacific  at  Schriever's 
Station  for  Houma  to  the  south,  and  another  for  Thibodeaux  to  the  north,  both 
branches  lying  not  far  from  the  proposed  cut. 

Supposing  the  work  completed  to  Thibodeaux,  together  with  the  work  now  progress- 
ing toward  Houma  on  the  lower  bayou,  the  resulting  benefits  would  be,  better  drain- 
age for  the  lands  lying  along  the  new  water-way ;  navigation  for  small  boats  from 
Thibodeaux  to  the  Gulf.  This  route  could  scarcely  be  followed  outside,  as  the  small 
boats  fitted  for  the  canal  would  not  be  fitted  for  the  Gulf  voyage  to  the  mouth  of  the 
Mississippi.  They  would  go  either  to  Thibodeoux,  delivering  there  across  the  Bayou 
La  Fourche  Leve#to  boats  running  to  New  Orleans,  or  to  the  railroad ;  or  they  would  go 
sooth,  then  east  by  the  small  canals,  bayous,  and  lakes  constituting  the  present  TiUgger 
Route.  In  either  case  active  competition  with  the  railroad  would  be  difficult,  perhaps 
impossible.  The  canal  would  probably  serve  as  an  excellent  local  highway,  and 
would  be  much  appreciated  for  its  aid  as  a  drainage  stream. 

Perhaps  it  was  necessary  that  this  report  shouldgo  no  further  than  to  show  that  the 
proposed  work  could  not  properly  be  recommended  as  the  improvement  of  an  existing 
water-way,  but  knowing,  as  I  well  do,  the  great  importance  of  improved  transporta- 
tion routes  to  the  rich  agricultural  country  through  which  the  examination  took  me,  I 
have  gone  further  to  show  what  would  result  from  constructing  a  water-way  along 
the  line  considered. 

Viewing  it  in  this  light,  I  can  not  refrain  from  drawing  attention  to  the  fact  that  in 
this  case,  as  in  others  in  the  same  section,  recommendations  would  almost  certainly 
be  reversed  could  the  works  be  considered,  not  separately  and  as  unconnected,  but 
as  parts  of  a  system  of  short-line  water  communication  through  southern  Louisiana 
to  New  Qrleans. 

Considered  separately,  improvements  such  as  that  under  discussion  appear  as  local 
highways*  iesseniug  the  use  of  wagon  transportation  to  railroad  stations.    Considered 
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as  parts  of  a  wliole,  tliey  appear  a^  water-routes  permitting  actual  competition  for 
products  of  ^eat  value  with  tbe  railroad,  which  now  practically  controls  the  bnsi- 
uess  of  this  rich  section.  Thus  the  value  of  any  improvement  in  the  Terre  Bonne  sec- 
tion is  immensely  increased.  It^  character  becomes  much  more  national  if  it  te 
connected  with  Bayou  La  Fonrche,  and  at  the  same  time  it  be  known  that  that  impor- 
tant stream  is  to  receive  some  definite  treatment. 

In  conclusion,  the  work  is  not,  in  my  opinion,  a  public  necessity,  its  local  character 
appearing  plainly  fi*om  what  precedes;  and  ''Bayou  Terre  Bonne  from  Houma  to  Thi- 
boueaux'^  is  not  worthy  of  improvement  in  the  sense  in  which  those  words  have  been 
used  in  river  and  harbor  acts. 

Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby, 
First  Lientenant  of  Engineers. 
Maj.W.  H.  Heuer, 

Corps  of  Engineers  f  U.S.A. 


S  ig. 

preliminary  examination  of  bayou  vermillion,  louisiana,  to 
secure  navigation  from  abbeville  to  the  railroad  bridge 
of  the  louisiana  and  texas  railroad. 

Office  United  States  Engineer^ 

New  OrleanSj  La.^  November  17, 1886. 

General  t  I  forward  herewith  a  detailed  report  by  Lieut.  O.  T. 
Crosby,  TJ.  S.  Engineers,  of  his  examination  of  the  Bayou  Vermillion, 
Louisiana,  from  Abbeville,  La.,  to  the  crossing  of  the  Louisiana  and 
Texas  Railroad  Bridge,  made  in  accordance  with  act  of  Congress  ap- 
proved August  5, 1886.  To  improve  the  stream  for  navigation  between 
the  points  named  is  estimated  to  cost  $5,000. 

Between  the  points  examined  is  a  wooden  wagon  bridge,  without  a 
draw,  through  which  steam-boats  can  not  pass.  Were  the  other  ob- 
stacles to  navigation  removed  this  bridge  would  still  be  an  obstacle  to 
navigation,  and  were  this  removed,  or  provided  with  a  draw,  the  stream 
would  then  simply  permit  water  transportation  to  the  railroad  bridge, 
where  there  is  no  depot,  and  which  is  about  1^  miles  from  the  nearest 
freight  depot,  instead  of  by  wagon  haul  of  about  6  miles  as  now. 

The  improvement,  if  made,  would  be  purely  local  and  not  permanent 
For  the  reasons  expressed  in  Lieutenant  Crosby's  report,  and  consider- 
ing the  present  demands  of  commerce,  this  bayou  is,  in  my  opinion,  not 
worthy  of  improvement. 
Very  respectfully, 

W.  H.  Heuer, 

Major  of  Engineers 

The  Chief  of  Engineers,  U.  S.  A.  • 


report  of  lieutenairr  oscar  t.  crosby,  corps  of  engineers. 

Office  United  States  Engineer, 

New  Orleans^  La.f  November  15,  1886, 

Sir:  I  have  the  honor  to  submit  the  following  report  on  a  preliminary  examination 
of  Bayou  Vermillion  to  seoure  navigation  from  Abbeville  to  the  Louisiana  and  Texas 
Railroad  Bridge,  Lonisiana,  recently  made  under  your  orders.  Almost  tbe  whole  of 
the  portion  of  Bayou  Yermillion  to  be  considered,  namely,  22  miles  from  tbe  railroad 
bridge  down  toward  Abbeville,  was  improved  in  1881. 

In  1882  the  remaining  distance,  about  3  miles,  together  with  all  that  part  south  of 
Abbeville,  was  improved,  and  a  dam  shutting  on  a  cove  near  the  mouth  of  tbe  bayou 
was  built  with  the  hope  of  deepening  the  water  over  the  bar  in  Vermillion  Bay.    The 
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work  was  done  by  contract,  and,  so  far  as  I  can  learn,  not  well  done.    The  present 
condition  of  this  stream  will  be  better  understood  by  considorinj^  it  in  three  sections. 

Starting  from  Abbeville,  the  first  of  those  extends  about  15  miles  np-stream.  This 
portion  is  now  navigable  for  steamers  of  considerablo  size.  The  Barmorej  about  140 
feet  long  by  30  feet  beam,  drawing  about  3  feet,  makes  rec^ular  weekly  trips  from 
Morgan  City  to  the  upper  end  of  the  section  considered.  She  runs  under  contract 
with  the  Southern  Pacific  Railroad,  her  charges  being  fixed  at  70  cents  per  barrel, 
$1.65  per  bale  of  cotton,  $3.30  per  hogshead  of  sugar ;  her  trip,  under  the  contract, 
can  not  extend  up  nearer  than  6  miles  to  the  depot  at  La  Fayette.  This  depot  is  about 
1^  miles  from  the  orossinc  of  the  bayou  and  railroad  at  Morgan  City. 

The  Barmore  delivers  ueight  to  the  railroad,  reserving  a  fixed  portion  of  the  whole 
freight.  The  business  is  scarcely  sufficient  to  pay  for  running  the  boat,  and  her  cap- 
tain is  now  trying  to  obtain  new  and  higher  figures  in  his  contract  with  the  railroad. 

The  larger  part  of  her  business  is  found  below  Abbeville.  She  runs  with  little  dif- 
ficnlty  to  the  point  indicated,  say  15  miles  above  Abbeville — that  is,  with  little  diffi- 
culty so  far  as  the  river  proper  is  concerned.  The  bar  at  its  month  offers  a  serious 
obstruction. 

While  examining  the  bayou  in  a  skiff,  the  water  being  at  a  low  stage,  I  counted  in 
the  stream  about  25  obstructions,  snags  and  logs;  overhanging  the  stream  about 
30  trees,  whose  removal  would  be  beneficial.    None  of  these  obstructions  are  serious. 

The  second  section  extends  from  the  upper  limit  of  the  first  to  Pinhook  Bridge, 
abont  2  miles  by  bayou  from  the  railroad  bridge,  and  about  2  miles  by  dirt  road  to  the 
Lafayette  depot,  ^cending  this  section  obstructions  were  found  to  be  more  and 
more  namerous,  until  at  a  point  about  3  miles  below  Pinhook  Bridge,  the  skiff  could 
go  no  farther,  being  stopped  by  great  trees  lying  across  the  bayou  from  bank  to  bank. 

Up  to  this  point  I  counted  about  60  obstructions  in  the  bed  and  the  same  number 
of  overhanging  trees.  Many  of  these  are  serious  obstructions  whose  removal  would 
be  necessary  in  order  that  the  stream  might  be  navigable.  At  two  points  the  skiff 
had  to  be  poled  over  short  bars,  and  in  the  last  quarter  of  a  mile  it  was  passed  over 
trees  lying  in  the  bed,  only  with  great  difficulty.  This  section,  from  the  15th  to  the 
23d  mile,  counting  upward,  is  now  navigated  for  2  or  3  miles  by  the  Josephine  Spengler^ 
abont  100  feet  long  by  25  feet  beam,  running  in  connection  with  the  Bamayre,  while 
the  bnincwsof  the  harvesting  season  justifies  it.  Above  the  limit  of  her  trip,  a  very 
small  tng-boat,  drawing  barges,  runs  at  irregular  Intervals. 

Three  or  four  years  ago  a  steam-boat,  of  nearly  the  same  dimensions  as  the  Spengler, 
ran  over  the  whole  of  this  section,  delivering  goods  at  Pinhook  Bridge,  then  running 
ont  of  the  Vermillion  along  the  Gulf  coast  to  the  Atchafalaya,  thence  to  the  head  of 
the  Atchafalaya,  then  down  the  Mississippi  to  New  Orleans. 

This  trip,  something  like  550  miles  in  length,  was  made  in  opposition  to  the  railroad, 
the  distance  from  Lafayette  to  New  Orleans  being  144  miles.  The  wteam-boat,  work- 
ing at  such  disadvantage,  could  not  maintain  its  cause.  Since  it  stopped  running 
the  section  considered  has  become  obstructed  until  even  a  ski  ft'  can  not  pass.  Even 
were  the  obstructions  removed,  the  width  and  depth  are  such  that  only  small  boats 
could  pass  at  low  water. 

As  it  was  impossible,  for  reasons  stated,  to  make  a  close  count  of  the  obstructions 
in  the  last  3  miles  of  this  section  I  estimate  them  on  the  basis  of  the  number  passed 
in  the  last  quarter  of  a  mile,  when  the  skiff  was  hanging  on  some  obstructions  every 
minute  or  two.  The  numbers  for  the  whole  section,  obtained  in  this  way,  are,  in  the 
stream,  350;  overhanging,  250.  The  shoals  thai  were  met  seemed  to  bo  caused  by 
the  logs  lying  in  the  bed,  and  would  doubtless  deepen  were  those  logs  removed.  Mr. 
Wise,  who  ran  the  opposition  boat  referred  to,  is  confident  that  the  logs  cause  the 
small  bars.  In  any  case,  they  were  not  serious  obstructions,  as  they  were  very  short 
and  of  soft  material,  such  that  a  small  boat  fitted  for  this  part  of  the  bayou  could 
urge  a  passage  over  them.  It  is  also  to  be  remarked  that  the  water  was  unusually 
low  at  the  time  of  my  examination,  thus  causing  the  bars  to  appear  at  their  worst. 

The  third  section,  from  Pinhook  Bridge  to  the  railroad  bridge,  is  in  about  the  same, 
or  even  worse,  condition  than  the  worst  part  of  the  second  section.  The  number  of 
obstructions  in  the  channel  I  would  estimate  at  about  250;  overhanging  trees,  175. 
Before  the  construction  of  the  railroad  this  section  was  navigated  by  small  boats,  the 
Pinhook  Bridge  then  having  a  draw.  It  is  now  a  fixed  bridge,  and  for  many  years 
has  been  the  upper  terminus  of  the  most  venturesome  navigation  on  the  Vermillion. 

A  few  years  ago  the  railroad  company,  at  the  request  of  the  people  of  this  vicinity, 
built  a  depot  at  the  railroad  bridge  across  the  Vermillion.  It  was  hoped  at  the  time 
that  the  bayou  would  be  sufficiently  cleared  of  obstructions,  and  Pinhook  Bridge  so 
arranged  with  a  draw  as  to  permit  boats  to  reach  the  railroad  and  deliver  their 
freight  directly,  thus  avoiding  the  2-mile  haul  to  Lafayette.  Neither  of  these  hopes 
was  realized,  the  depot  was  not  used,  and  navigation,  even  up  to  Pinhook  Bridge, 
ceased. 

I  hav&Boen  Mr.  Hutchinson,  general  manager  of  the  railroad,  to  learn  whether  or 
not  the  depot  would  be  re-established  should  the  bayou  be  opeued  up  to  the  railroad 
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bridge.  On  this  poiut  be  will  say  no  more  tban  tbat  if  business  justifies  snch  ex- 
penditure, the  company  will  establish  the  depot.  As  the  water  route,  even  for  points 
20  miles  distant  from  Lafayette,  is  in  no  sense  a  competitor  with  the  railroad,  it  ii 
evident  that  the  value  of  any  improvement  of  this  section  between  Pinhook  and  the 
railroad  bridge  depends  wholly  on  the  existence  of  a  depot  at  the  latter  bridge. 
The  movement  of  freight  would  be  toward  a  depot ;  if  the  depcft  at  Lafayette  were 
the  only  one  to  be  reached,  boats  would  stop  at  Pinhook  Bridge  and  deliver  to  wagons 
which  would  haul  to  that  depot,  2  miles  or  more  distant,  along  the  established  road ; 
they  would  not  go  to  the  railroad  bridge,  which  is  not  connected  with  the  depot  by 
a  good  road. 

Recapitulating,  it  appears  that  to  clear  the  bayou  up  to  Pinhook  Bridge  will  re- 
qnire  the  removal  of  about  400  obstructions  from  the  channel  and  about  300  over- 
hanging trees.  Their  removal  would  cost,  judging  from  cost  of  similar  work  in  other 
streams,  and  allowing  for  contingencies,  about  $3,700.  To  extend  the  improvement 
to  the  railroad  bridge  would  increase  the  cost  to  about  |5,000.  The  result  would  be 
obtainment  of  a  channel  for  boats  drawing  3  feet  and  of  about  20  feet  beam.  This 
channel  would  be  maintained  during  almost,  if  not  quite,  the  whole  year,  until  the 
falling  in  of  other  trees  would  again  obstruct  it.  The  advantage  to  commerce  thns 
gainea  would  be  as  follows: 

The  handling  of  about  3,800  bales  of  cotton  would  be  facilitated,  as  it  could  then 
be  taken  by  water  to  within  2  miles  of  a  railroad  depot,  should  no  other  be  built,  or 
directly  to  one,  should  the  railroad  company  build  at  the  railroad  bridge.  Tbeie  is 
now  much  difficulty  in  hauling  this  cotton  to  Lafayette,  or  to  one  of  the  landings  on 
the  bayou  in  the  direction  of  Abbeville,-  as  the  county  roads  are  in  a  miserable  condi- 
tion. The  average  haul  for  this  cotton  would  be  diminished  from  about  6  miles  at 
present  to  about  2  miles  without,  or  about  half  a  mile  with,  a  depot  at  the  railroad 
bridge. 

The  shipment  of  light  freights,  now  worth  about  $40,000  annually,  and  the  trans- 
portation of  passengers  from  Abbeville  would  be  facilitated.  Thus  eggs  and  pool^, 
of  which  considerable  quantities  ^abont  5,000  dozen  of  eggs  per  mouthy  are  sent  from 
Abbeville,  would  have  a  much  quicker  trip  to  New  Orleans  than  now  by  the  weekly 
boat  to  Morgan  City.  It  is  not  expected  that  there  will  be  any  reduction  in  freighta. 
Leading  citizens  of  Abbeville  informed  me  that  they  understood  that  rates  most  be 
fixed  by  the  railroad,  which,  either  at  Lafayette  or  Morgan  City,  must  handle  all 
their  produce ;  but  they  are  extremely  anxious  to  have  quicker  transportation  for 
men  and  light  freights,  to  be  secured  by  the  establishment,  in  case  of  improvement, 
of  a  daily  line  of  small  boats  between  Abbeville  and  one  of  the  two  bridges — ^Pinhook 
or  the  railroad  bridge. 

This  saving  of  time  would  be  an  encouragement  to  those  desiring  to  extend  their 
business,  as  well  as  an  indirect  saving  of  money  on  the  business  now  transacted. 
Heavy  freights  might  or  might  not  go  up  the  stream  to  Lafayette,  as  in  any  case 
the  rates  would  be  about  the  same,  and  time  of  less  consideration.  At  present  the 
rates  by  boat  are  about  10  per  cent,  greater  than  on  freight  delivered  by  the  shipper 
at  Lafayette ;  thus  cotton  is  $1.65  via  boat  and  Morgan  City  and  $1.50  from  Lafayette. 

Since'the  railroad  company  thus  controls  the  situation  they  might  virtually  pro- 
hibit the  use  of  the  improved  water-way.  It  would  probably  be  to  their  interest  to 
prevent  freight  from  going  to  Morgan  City,  thus  giving  them  the  short  haul,  and 
would  encourage  it  in  coming  toward  Lafayette.  Tne  large  boat,  the  BarmorCf  would 
probably  be  prevented  from  coming  even  as  high  as  she  does  now,  and  the  railroad 
company  would  establish  barge  lines,  such  as  it  has  in  the  Bayou  Lafourche  and 
other  streams,  serving  as  feeders  for  its  business  at  Lafayette  or  at  the  new  depot 
which  it  might  establish  at  the  railroad  bridge. 

Besides  shortening  the  dirt-road  haul  of  the  3,800  bales  of  cotton  and  giving  expe- 
dition to  movement  of  passengers  and  light  freights,  the  principal  benefit  to  be  de- 
sired from  the  proposed  improvement  is  in  affording  a  good  mail  route  to  Abbeville. 
This  town  now  receives  its  mail  by  a  stage  route,  about  28  miles  long,  from  New  Iberia, 
a  railroad  town,  125  miles  from  New  Orleans. 

In  the  rainy  season  this  route  becomes  almost  impassable;  mails  are  delayed  a 
week  at  a  time.  Were  the  bayou  improved,  a  daily  mail  might  be  established  which 
would  regularly  supply  six  or  seven  thousand  people  with  mail.  Only  a  small  por- 
tion of  these  seven  thousand  are  in  the  town  of  Abbeville  itself,  but  that  number 
would  probably  be  supplied  from  various  post-offices  that  might  be  established  along 
the  bayou. 

Summing  up  the  commercial  advantages,  it  appears  that  the  only  reduction  in 
freight  rates  to  be  looked  for  is  that  due  to  saving  5  miles  of  dirt-road  hauling  in 
3,800  bales  of  cotton.  This  may  be  said  to  be  worth  about  $400,  or  nearly  at  the  rate 
of  10  cents  per  mile  per  bale.  The  expedition  afforded  passenger  and  light  freight 
traffic  is,  of  course,  of  value,  but  it  is  a  value  impossible  to  be  put  into  figqres ;  and 
HO  of  incre.ased  mail  facilities,  no  one  can  doubt  the  great  value  to  any  oommanity 
of  rapid  mails,  but  it  is  not  reducible  to  exact  figures. 
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Streams  tbron^^hoat  the  country  are  divided,  by  the  policy  of  Congress,  into  two 
classes:  those  of  a  certain  national  importance,  worthy  of  national  money;  those 
not  of  national  importance,  however  important  locally,  and  not  worthy  of  receiving 
national  aid.  The  line  of  distinction  is  difficult  to  draw,  and  the  change  from  one 
close  to  the  other  a  ^^Tftdaaly  not  a  sndden  one.  In  the  case  under  consideration,  all 
the  facts  relating  to  freight  transportation  show  that  while  the  improvement  would 
be  beneficial,  the  benefits  are  such  as  are  usually  considered  purely  local ;  and  on  ac- 
count of  the  situation  of  the  stream  with  reference  to  the  general  market,  New 
Orleans,  even  the  use  of  these  advantages  by  the  peopje  are  such  as  the .  Southern 
Pacffic  Railroad  may  completely  control.  On  the  other  hand,  the  fact  that  the  postal 
basiness  of  the  country  adjacent  to  the  stream  may  be  much  facilitated  by  its  im- 
provement  gives  to  It  something  of  a  national  character,  since  the  postal  business  is 
distinctly  and  exoinsivel^  under  control  of  the  General  Government. 

As  a  general  commercial  route,  Bayou  Yermillion,  from  Abbeville  to  the  railroad 
bridge,  is  not  of  national  importance,  or  worthy  of  Improvement  in  the  sense  in 
which  I  understand  those  words  to  have  been  used  in  legislation  on  the  subject. 

As  a  mail  route,  it  is  worthy  of  improvement.  This,  however,  may  be  a  matter  for 
the  Post-Office,  instead  of  the  War,  Department  to  consider. 

Prospective  commerce  can  not,  with  any  certainty,  be  predicted  as  greater  or  less 
than  present  commerce.  There  is  plenty  of  fertile  land,  free  from  overflow,  border- 
ing Bayou  Vermillion.  A  larger  population  could  be  supported  where  now  it  is  but 
scant.  Whether  such  increase  will  occur  soon  or  not  it  is  impossible  to  say.  The 
improvement  proposed  would  have,  probably,  some  encouraging  influence  in  this 
direction. . 

Very  respectfully,  yonr  obedient  servant, 

O.  T.  Crosby, 
First  Lieutenant  of  Engineers* 

Mij.  W.  H.  Heuer, 

Cerpe  of  Engineers,  U.  8.  A, 


lstter  of  mr.  w.  b.  bailet.  editor  of  the  la  fayette  advertiser. 

Office  of  the  La  Fayette  Advertiser, 

La  Fayette,  La,,  November  17,  1886. 

Bear  Sir  :  In  accordance  with  promise  I  will  attempt  to  give  you  some  informa- 
tion concerning  the  Bayon  Vermillion. 

Some  work  on  Bayon  Vermillion  is,  without  doubt,  a  great  necessity  for  the  people 
of  the  parishes  of  La  Fayette  and  Vermillion,  for  several  reasons. 

The  people  of  Vermillion  Parish  and  along  the  bayou  have  no  other  outlet  to  a 
nuurket  but  that  stream,  which  at  one  time  saw  four  or  five  steam-boats  at  its  upper 
landing  in  regular  trade.  The  trade  is  considerable.  Right  on  its  banks  yon  can 
count  lour  sugar-houses  and  six  or  seven  cotton-gins,  with  several  more  some  distance 
within  a  few  miles  of  the  banks,  from  the  line  of  Vermillion  Parish  to  Pinhook,  2 
miles  below  this  town. 

The  country  is  all  filled  up  and  settled  by  small  farmers,  who  are  selfHsnstaining  and 
ont  of  debt.  As  it  is,  the  bayou  being  closed  up  at  several  places,  these  people  have 
to  haul  their  produce  and  freight  from  2  to  15  miles  to  the  Morgan  Railroad,  who, 
having  no  competition,  extort  exorbitant  rates,  to  this  extent,  that  whilst  they  only 
charge  40  cents  per  barrel  for  freight  from  New  Orleans  to  Washington,  La.,  they 
would  charge  these  i>eople  80  cents  for  carrying  the  same  barrel  25  miles  less. 

It  -would  also  afford  the  Abbeville  people  an  easier  way  of  transportation  to  Morgan 
Railroad  than  by  land. 

There  is  another  reason  that  should  induce  the  Federal  Government  to  do  this  work. 
Onr  barren  connects  with  the  Teche  and  Fusilier,  and  a  ver^  safe  and  regular  inland 
navigation  can  be  inaugurated  for  our  people  in  that  direction,  instead  of  the  danger- 
ous mode  by  the  Gulf,  and  as  a  military  precaution  in  case  of  war  with  a  foreign  na- 
tion— with  a  few  improvements  made  in  these  streams — would  be  very  necessary. 

Opening  this  bayon,  navigation  again  would  give  us  some  competition  a^^ainst  the 
Morgan  Kailroad,  and  thus  relieve  our  people  to  some  extent  from  the  exorbitant  rates 
we  have  to  nay  to  that  monopoly  in  freij^hts. 

If  opened  through,  the  Teche  might  give  an  opportunity  to  connect  with  the  Texas 
and  Pacific  Railroad  and  bring  about  a  lively  competition  between  that  line  of  road 
and  the  Morgan  Railroad  for  our  freights,  at  the  same  time  open  a  way  to  the  inhabit- 
ants of  the  different  bayous  on  the  new  line  of  communication. 

The  people  of  the  parishes  of  La  Fayette  and  Vermillion  have  been  for  many  years 
looking  for  relief  in  that  matter,  but  what  little  was  done  was  not  effective,  and  did 
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not  amonat  to  anytbiug  in  the  way  of  opening  the  stream  for  steam-boats,  and  that 
relief  is  truly  and  very  much  needed  by  our  people. 

I  merely  make  mention  of  stream  above  this  place  to  call  your  attention  to  same, 
if  any  steps  should  be  taken  in  that  direction  in  future. 
Hoping  to  have  the  pleasure  of  meeting  yon  again  at  no  very  distant  day,  I  remain, 
Your  obedient  servant,  # 

W.  B,  Bailzt. 

Lieut.  O.  T.  Crosby. 


S  20. 

preliminary  examination  of  mputh  of  calcasieu  river  asd  op 

calcasieu  pass,  louisiana. 

Office  United  States  Engineer, 

Neio  Orlecmsj  La.,  December  2,  1886. 

General  :  The  river  and  harbor  act  of  August  5, 1886,  required, 
among  other  things,  that  an  examination  be  made  of  the  '^  Calcasieu 
Pass,  the  two  bars  obstructing  the  navigation  thereof,"  and  of  ^<  mouth 
of  Calcasieu  River,  the  bar  obstructing  its  mouth."  An  appropriation 
made  by  Congress  at  its  last  session  permitted  funds  heretofore  unavail- 
able, on  account  of  the  wording  of  the  act,  to  be  used  for  removing  two 
of  the  bars  herein  mentioned. 

The  third  or  outside  bar,  that  in  the  Gulf,  has  not  heretofore  been  a 
serious  obstruction  to  navigation,  but  the  wording  of  the  act  requiring 
the  examination  to  be  made,  made  it  evident  to  me  that  Congress  wanted 
an  examination  made  of  the  outer  bar. 

Mr.  Thomas  L.  Eaymond,  the  assistant  engineer  connected  with  this 
office,  was  directed  by  me  to  make  this  examination,  and  his  report  is 
herewith.  It  will  be  seen  from  an  examination  of  the  tracing  that  the 
least  depth  of  water  at  mean  low  tide  on  this  outer  bar  .is  6^  feet,  while 
the  water  on  the  two  inner  bars  was  only  about  3J  feet  in  depth.  A 
contract  is  now  in  force  to  obtain  by  dredging  a  channel  over  the  two 
inner  bars  having  a  least  depth  of  G  feet. 

The  depth  of  water  on  the  outer  bar  is  now  as  great  as  it  has  been 
for  many  years,  but  the  depth  is  liable  to  vary  in  consequence  of  storms, 
which  cause  a  shifting  of  the  channel.  The  depth  of  water  in  Calcasiea 
Lake,  which  is  about  15  miles  long,  is  6'  feet,  and  even  deeper  water 
produced  on  the  outer  bar.  The  advantage  to  the  commerce  of  the  town 
of  Lake  Charles  would  be  that  vessels  could  load  deeper  in  proportion 
to  the  increase  of  depth  of  water  produced,  and  thus  carry  out  very  much 
larger  cargoes  of  lumber  than  at  present,' thus  enabling  the  lamber 
merchants  of  this  locality  to  compete  with  those  in  other  Gulf  ports 
less  favorably  situated  geographically,  besides  enabling  vessels  to  find 
a  safe  harbor  in  the  Calcasieu  Pass  when  necessary. 

On  account  of  the  shallow  depths  in  Calcasien  Lake,  it  is  still  prob- 
able that  the  increased  quantity  of  lumber  produced  for  export  in  the 
event  of  an  improved  bar  would  have  to  be  lightened  before  transfer  to 
the  sea-going  vessel. 

The  estimated  annual  value  of  the  output  of  lumber  at  Lake  Charles 
is  about  $750,000 ;  about  one-half  of  this  is  transported  by  rail.  Should 
deeper  water  be  required  on  the  outer  bar,  the  most  certain  as  well  as 
satisfactory  way  of  obtaining  it  would  be  by  means  of  two  jetties  ex- 
tending from  the  shore  seawards,  as  indicated  by  Assistant  Engineer 
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JRay  mond,  each  jetty  to  be  about  1^  miles  in  length,  the  jetties  to  be  of 
brush  covered  with  stone,  dredging  to  be  used  as  an  auxiliary  aid  in 
producing  depth. 

The  estimated  cost  of  the  improvement  to  obtain  a  12-foot  depth  is, 
in  round  numbers,  $600,000.  I  believe  from  the  facts  stated  that  the 
harbor  is  worthy  of  improvement  to  the  extent  indicated,  and  that  a 
gnc'eater  depth  than  12  feet  is  not  demanded  by  any  prospective  demands 
of  commerce  for  several  years  to  come.. 

Should  commerce  increase  sufficiently,  when  the  improvement  indi- 
cated has  been  completed,  greater  depths  can  then  be  obtained  by 
simply  extending  the  jetties  further  seaward.  Ko  further  survey  will 
be  required  until  an  appropriation  be  made  by  Congress  for  doing  the 
work  indicated.  Should  Congress  desire  the  work  done  economically 
and  expeditiously,  then  the  whole  amount  should  be  appropriated  at 
once,  as  the  work  can  be  completeil,  and  ought  to  be,  if  done  at  all, 
in  one  year. 

Respectfully  submitted. 

W.  H.  Heueb, 

Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


RKPORT  OF  MQ.   THOMAS  L.   RAYMOND,   ASSISTANT  ENGINEER. 

New  Orleans,  La.,  November  30,  1886. 

Sir:  I  have  the  honor  to  make  the  following  report  upon  the  examination  of  the 
month  of  Calcasien  Pans,  Louisiana,  made  September  19,  1886,  with  reference  to  the 
obtaining  of  deeper  water  across  the  bar  which  obstructs  the  passage  from  the  ''pass'' 
to  deep  water  ojf  the  Gnlf. 

Calcasieu  Pass,  the  outlet  of  Lake  Calcasieu,  is  something  over  7  miles  in  length, 
with  an  average  width  of  600  feet  and  a  good  channel  16  feet  deep  for  the  greater 
part  of  this  distance,  interrupted  by  oyster  reefs  about  4  miles  from  the  Gulf.  The 
drainage  of  3,600  square  miles  of  territory,  with  an  annual  rainfall  of  50  inches, 
finds  its  way  to  the  Gulf  through  Calcasieu  Pass. 

Neither  time  nor  opportunity  was  had  for  current  observations  during  the  examina- 
tions, but,  as  in  all  similarly  situated  waters,  currents  of  from  2^  to  3  miles  per  hour 
are  produced  by  the  head  of  water  remaining  in  the  lake  when  the  Gnlf  level  is  sud- 
denly lowered  3  feet  or  more  by  the  action  of  the  wind  and  tidal  causes.  These  cur- 
rents, where  confined  sufficiently  in  the  pass,  have  produced  depths  as  great  as  25 
feet. 

The  bar  at  the  mouth  is  composed  of  sand,  which  usually  moves  from  east  to  west 
albnff  the  Gnlf  coast,  and  apparently  is  not  of  very  great  thickness,  as  soundings  in 
depths  creater  than  8  feet  always  found  soft  bottom. 

The  wores  on  both  sides  of  the  month  of  the  pass  are  alluvial  in  character,  with  a 
narrow  sand  beach  on  the  west  side  extending  only  a  few  miles,  indicating  the  west- 
ward movement  of  this  sand-drift  upon  the  characteristic  alluvial  coast  formation. 

Shoal  sand  spits  extend  from  the  shore  to  the  outer  slope  of  the  bar  on  either  side 
of  the  channel ;  they  are  about  1,000  feet  apart,  and  between  these  the  bottom  rises 
from  12  feet  depth  in  the  pass  to  a  little  less  than  7  feet  depth  in  a  distance  of  2,000 
feet ;  it  remains  almost  level  for  a  distance  of  2,000  feet  further,  and  then  slopes  grad- 
ually aeain  to  12  feet  depth  in  the  2,000  feet  beyond.  The  slope  in  the  Gulf  beyond 
the  12  feet  depth  is  about  1  foot  in  250  feet,  giving  a  depth  of  18  feet  at  a  distance  of 
1\  miles  from  shore. 

Comparisons  with  surveys  of  1871  and  1876  show  deeper  water  across  the  bar  by 
nearly  a  foot  at  the  present  time  than  has  been  previously  observed,  and  also  that 
the  channel  is  continuously  shifting  to  the  westward  under  the  influence  of  the  pre- 
vailing winds  and  flood  tides.  The  currents  in  the  pass,  with  its  width  of  600  fee^  do 
not  maintain  a  wide  navigable  channel  of  greater  depth  than  16  feet,  so  that  it  seems 
useless  to  estimate  on  a  greater  depth  than  this  across  the  bar  before  the  depths  inside 
the  pass  arc  correspondingly  increased. 
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To  obtain  a  depth  of  12  feet  across  the  bar  wonld  cost  probably  only  one-half  m 
mnch  as  wonld  be  required  to  obtain  16  feet,  and  the  former  wonld  meet  all  tbe 
requirements  for  some  years  to  come. 

The  three  methods  available  for  obtaining  a  channel  12  feet  deep  acro«B  the  btf 
are:  (1)  Dredging;  (2)  jettying;  (3) dredging  with  protection  by  dikes. 

Dredging. — To  dredge  a  channel  12  feet  deep,  with  allowance  for  1  foot  for  back- 
fill and  slope  200  feet  wide,  wonld  roqnire  the  removal  of  230,000  cubic  yards  of  mi- 
terial,  principally  sand,  from  a  bar  in  a  verv  exposed  position  and  made  too  rough  for 
work  by  any  wind  south  of  northeast  or  northwest,  and  of  greater  rate  tiiau  a  moderttte 
breeze.  The  cost  under  these  conditions  would  probably  not  be  less  than  50  cents  psr 
yard,  which  would  make  the  cost  of  the  whole  work  not  less  than  $120,000,  including 
inspection  expenses. 

There  is  every  reason  to  believe  that  work  of  this  character  wonld  not  be  penoa- 
neut,  and  that  the  fill  from  adjacent  shoals  of  shifting  sands  and  the  sand-drift  along 
the  coast  would  necessitate  redradging  at  intervals  that  could  only  be  ascertained  by 
experience.  An  addition  of  one-half  the  first  cost  per  year  for  maintenance  does  not 
seem  to  be  unreasonable. 

On  this  basis  $120,000  for  the  first  year,  with  an  addition  of  $60, 000  per  year  thers- 
after,  would  be  the  least  cost  of  such  a  work,  which  for  ten  years  would  represent  a  cap* 
ital  of  $1,320,000  invested  at  5  per  cent. 

Jettying. — Herewith  is  submitted  a  sketch  showing  the  entrance  to  Caloasien  Pass 
and  the  depths  upon  the  bar  at  mean  low  tide  from  the  examination  of  September 
19, 1886,  with  a  few  characteristic  soundings  from  survey  of  1876.  Trial  lines  of  the 
Jetties  for  the  purpose  of  calcnlating  the  cost  are  drawn  in,  800  feet  apart,  the  depths 
in  the  pass  inaicating  that  the  prevailing  currents  confined  to  this  width  will  pro- 
duce the  required  depth  of  12  feet. 

The  following  is  an  estimate  of  the  amount  of  material  and  cost  of  the  same  in  place 
required  to  build  two  Jetties  on  these  lines.  These  estimatesprovide  for  a  foundation 
of  brush  mattresses  of  varying  width  and  not  more  than  3  feet  in  height^  with  asn- 
perstmcture  of  riprap  granite,  built  to  a  height  of  2  feet  above  mean  low  tide,  with 
a  width  at  top  of  10  feet  and  side  slopes  of  1  on  2,  the  ]^roJecting  bermes  of  the  foun- 
dation mattresses  to  be  loaded  with  half  a  foot  of  granite. 

Mattresses  in  place  are  estimated  to  cost  $1.75  per  cubic  yard,  and  granite  $4.50  per 
cnbic  yard. 

The  total  cost,  with  25  per  cent,  added  to  first  estimate  for  contingencies,  is  in  the 
neighborhood  of  $600,000.  Tp  this  should  be  added  $25,000  for  such  dredging  as 
might  be  required  should  the  unknown  character  of  the  bottom  render  it  necessary. 

Dredging  with  protection  by  dikes, — It  seems  certain  that  this  bar  is  formed  entirely 
by  the  gnlf-shore  drift,  with  no  additions  from  the  waters  of  the  pass,  little  if  any 
of  the  river  sediment  escaping  from  the  large  settling  basin  of  Calcasieu  Lake.  A 
small  initial  saving  might  therefore  be  made  in  the  cost  of  obtaining  a  12-foot  chan- 
nel by  locating  the  dikes,  built  on  the  same  plan  as  the  jetties  just  described,  2,000 
feet  apart,  to  place  them  along  the  crest  of  the  shoals,  on  either  side  of  the  channel. 
This  change  of  location  would  diminish  their  length  as  well  as  their  height,  and  thus 
situated  they  wonld  produce  favorable  conditions  for  dredging  in  almost  any  weather, 
and  give  a  certain  degree  of  permanence  to  the  channel  when  obtained. 

The  cost  of  building  these  dikes  is  estimated  at  ^00,000.  Bred^uff  a  channel  be- 
tween them  to  a  depth  of  12  feet  would  then  be  reduced  to  probably  25  oent«  per 
cubic  yard  or  $60,000  additional,  making  the  total  cost  of  the  completed  work  $560,000. 
Of  the  three  methods  of  improvement  above  noticed,  the  arguments  of  pennaneace, 
true  economy,  and  susceptibility  to  future  improvement  at  a  minimum  or  expense  are 
certainly  in  favor  of  the  second,  or  that  by  means  of  Jetties  so  placed  as  to  concen- 
trate the  currents  sufficiently  to  remove  the  bar  between  them. 

Benefits  to  he  obtained :  With  a  channel  12  feet  deep  through  this  bar,  admittance 
would  be  had  to  a  safe  harbor  600  feet  wide  and  4  miles  long,  in  which  vessels  of  this 
draught  could  load  at  all  times  without  danger  or  delay. 

The  banks  of  the  pass  are  sufliciently  high  for  building  purposes.  As  Calcasieu 
Lake  is  only  7  feet  deep  the  products  of  the  interior  would  have  to  be  brought  down 
to  this  harbor  on  barges  or  by  rail.  Lumber  in  large  quantities  is  now  shipped  to 
gulf  ports  through  the  pass  on  light-draught  8chooners,  which  are  too  small  to  venture 
far  from  the  coast  or  into  the  gulf  at  all,  except  in  the  best  weather.  The  freights 
are,  therefore,  ruinously  high,  and  these  would  be  sreatly  reduced  and  trade  ma- 
terially increased  were  this  improvement  accomplished. 
Very  respectfully, 

Tuos.  L.  Raymond, 
Assistant 

M^j.  W.  H.  Heuer, 

Corps  of  Engineers  f  U,  8.  A. 
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examination  and  survey  of  mouth  of  bayou  plaquemine.  with 
a  view  to  its  connection  with  the  mississippi  river  by  locks; 
also  bayou  plaquemine  and  other  connecting  streams,  to 
form  the  best  route  to  grand  lake,  louisiana. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  0.,  February  28,  1887. 

Sir  :  To  comply  with  the  reqairements  of  the  river  and  harbor  act  of 
Aa^st  5, 1886, 1  have  the  houor  to  submit  herewith  a  copy  of  a  report 
to  this  office  from  Maj.  W.  H.  Heaer,  Corps  of  I^ngineers,  of  the  results 
of  a  survey,  made  under  his  direction,  of  the  mouth  of  Bayou  Plaque- 
mine,  Louisiana,  with  a  view  to  its  connection  with  the  Mississippi  Biver 
by  locks,  together  with  a  copy  of  his  report  on  the  preliminary  exam- 
ination of  the  same,  provided  for  in  that  act. 

The  appropriation  for  the  improvement  of  the  Mississippi  Biver,  made 
by  the  river  and  harbor  act  of  August  2, 1882,  to  be  expended  in  ac- 
cordance with  the  plans  and  recommendations  of  the  Mississippi  Biver 
Commission,  contained,  among  other  special  localities  enumerated  for 
improvement,  that  of  a  lock  at  the  mouth  of  Bayou  Plaquemine.  For 
action  thereon  reference  is  made  to  the  annual  report  of  the  Commis- 
sion for  the  year  1884,  printed  as  House  Ex.  Doc.  No.  64,  Forty-eighth 
Congress,  second  session,  and  also  in  Part  lY  of  the  Beport  of  the  Chief 
of  Engineers  for  1885. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 

Brig.  Oen.j  Chief  of  Ungineers, 

Hon.  William  C.  Endicott, 

Secretary  of  War, 


fbbliminaby  examination  of  mouth  of  bayou  plaqx7emine,  with 
a  view  to  its  connection  with  the  mississippi  biveb  by  locks; 
also  bayou  plaquemine  and  otheb  connecting  streams,  to 
form  the  best  boute  to  oband  lake,  louisiana. 

Office  United  States  Engineeb, 

New  OrleanSy  La.,  December  2, 1886. 

Genebal:  The  river  and  harbor  act  of  August  5, 1886,  required  an 
examination  of  ^^  mouth  of  Bayou  Plaquemine  with  a  view  to  its  con- 
nection with  the  Mississippi  River  by  locks;  also  Bayou  Plaquemine 
and  other  connecting  streams  to  form  the  best  route  to  Grand  Lake." 

The  examination  having  been  assigned  to  me  by  orders  from  the  En- 
gineer Department,  the  records  of  previous  examinations  and  surveys 
were  looked  up,  and  a  fiill  printed  report  on  this  very  navigation  route 
was  found  in- the  Report  of  the  Chief  of  Engineers  for  1885,  Volume  IV, 
page  2984  and  following.  This  report  was  accompanied  by  maps, 
plans,  profiles,  and  estimates  made  under  the  direction  of  Major  Stick- 
ney,  Corps  of  Engineers,  and  submitted  to  the  Mississippi  River  Com- 
mission, and  forms  part  of  their  report  in  the  volume  above  referred  to. 
ThroQgn  the  kindness  of  M^or  Raymond,  Corps  of  Engineers,  the 
maps,  plans,  profiles,  etc.,  were  transferred  to  me,  and  on  November  29 
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Lien  tenant  Crosby,  United  States  Engineer  Corps,  accompanied  me 
over  that  part  of  the  Plaqaemine  ronte  requiring  examination. 

The  snrveys  made  by  ]\|lajor  Stickney  are  so  complete  and  satisfactory 
as  to  this  route  that  if  no  changes  had  occurred  since  the  survey  was 
made  no  further  surveys  would  be  required ;  but  within  the  past  two  or 
three  months  the  Mississippi  Eiver  banks  have  been  caving  to  an  on- 
usual  extent  immediately  in  front  of  the  town  of  Plaquemine,  and  con- 
siderable of  this  caving  has  occurred  at  the  immediate  site  or  head  of 
the  Bayou  Plaquemine.  Major  Stickney's  report  did  not  furnish  any 
estimate  for  protecting  the  bank  of  the  Mississippi  Biver  near  the  site 
of  this  locks.  Either  the  bank  will  have  to  be  held  by  revetment  or  other 
protecting  works,  or  the  locks  will  have  to  be  established  well  inland, 
and  in  the  latter  case  annual  or.  more  frequent  dredging  will  be  required 
to  free  the  approaches  to  the  locks  from  sedimentary  deposit.  The 
probable  cost  of  the  locks  and  the  best  location  for  them  can  only  be 
definitely  determined  by  careful  borings  for  foundation.  Should  the 
Plaquemine  route  be  opened  to  navigation,  the  greatest  benefit  would 
result  to  all  the  planters  on  the  Teche.  The  present  water  route  from 
the  Teche  to  New  Orleans  is,  approximately,  425  miles  in  length ;  if  the 
Plaquemine  route  were  opened,  this  route  would  be  shortened  about 
180  miles,  or  give  for  the  products  of  the  Teche  a  water  route  to  mar- 
ket 245  miles  long,  instead  of  425  miles  as  at  present,  and  thereby  les- 
sen the  cost  of  transportation  of  this,  the  richest  sugar  country  in  Lou- 
isiana. The  estimated  annual  value  of  the  output  of  the  Teche  conntry 
is  $3,358,000.  This  is  for  the  sugar  and  molasses  alone;  other  products 
would  probably  bring  the  aggregate  output  to  $4,000,000  per  annum. 
Not  more  than  10  per  cent,  of  this  freight  has  of  late  years  been  carried 
to  New  Orleans  by  the  all-water  route ;  one  reason  for  this  is,  that  not 
more  than  one  boat  could  make  a  living  carrying  freight  425  miles  in 
competition  with  a  railroad  whose  haul  was  only  125  miles.  By  short- 
ening the  water  haul  as  above  indicated,  the  boat  or  boats  can  carry  for 
less  money ;  the  boat  owners  and  others  interested  say  they  will  trans- 
port for  less  money ;  the  railroad  will  therefore  have  to  reduce  its  freight 
rate,  and  thus  directly  benefit  every  planter  in  that  section  of  the  conn- 
try.  For  the  past  ^ve  or  six  weeks  the  mouth  of  Old  Biver  has  been 
practically  closed  to  navigation  on  account  of  the  extreme  low  stage  of 
the  water.  Had  the  Plaquemine  route  then  been  opened,  such  boats  as 
run  up  the  Bed,  Black,  Ouachita,  Atchafalaya,  and  Bayous  Tensas, 
Bartholomew,  Macon,  Bc&uf,  Cypress,  Teche,  and  Courtableau,  an  aggre- 
gate length  of  over  2,000  miles  of  navigable  streams  would  have  been 
uninterrupted,  and  would  have  saved  to  the  country  and  people  inter- 
ested a  loss  which  may  be  roughly  estimated  at  not  less  than  $300,000. 

On  the  maps  made  from  surveys  under  Major  Stickney  can  be  seen 
localities  on  the  line  of  the  proposed  improvement  where  it  might  be 
possible  to  save  some  money  by  reducing  the  amount  of  excavation 
indicated ;  this,  however,  will  be  offset,  probably,  by  additional  expense 
in  removing  stumps  in  the  bed  of  the  stream,  plainly  visible  at  the 
present  stage  of  water  in  the  bayou,  purchase  of  property  where  the 
bayou  has  to  be  widened,  and  for  the  lock-site,  together  .with  the  cost 
of  the  revetment  necessary  to  hold  the  Mississippi  Biver  bank  near 
Plaquemine.  I  am  of  opinion,  based  on  this  examination,  and  after  a 
study  of  maps  and  plans  available,  that  the  improvement  will  cost,  as 
estimated  by  Msgor  Stickney,  about  $1,708,250,  and  that  the  navigation 
route  is  worthy  of  improvement. 

The  survey  required  to  determine  definite  data  relative  to  the  lock- 
site  and  Its  cost,  also  the  changes  caused  by  caving  banks  which  re- 
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qaire  revettiu^,  etc.,  I  estimato  to  cost  $800;  this,  if  possible,  should 
be  made  available  immediately,  as  it  can  be  made  more  ecoDomically 
and  accarately  now  than  later  on,  on  account  of  the  extremely  low 
sta^e  of  water. 

Respectfully  submitted. 

W.  H.  Heueb, 
Major  of  Engir^eers. 

The  Chief  of  Engineers,  U.  S.  A. 


subvey  op  mouth  of  bayou  plaquemine,  with  a  view  to  its 
connection  with  the  mississippi  river  by  locks. 

Office  United  States  Engineer, 

New  OrleanSy  La.j  February  11, 1887. 

General:  I  forward  herewith  report  and  tracing  by  Lieutenant 
Crosby,  Corps  of  Engineers,  being  the  result  of  his  survey  to  determine 
a  lock-site  and  bank  protection  at  Plaquemine,  La.,  as  recommended  in 
my  report  of  December  2, 1886.    Tracing  mailed  in  separate  package. 

1  agree  fully  with  Lieutenant  Crosby  in  his  selection  of  lock-site  and 
in  his  general  plan  and  estimate  of  spur-dikes  for  bank  protection. 

Whether  or  not  it  will  be  desirable  to  build  the  locks  without  side- walls 
is  as  yet  a  matter  so  uncertain  to  my  mind  that  I  hesitate  to  make  a 
recommendation  on  this  point.  It  can  be  demonstrated  that,  by  omit- 
ting the  side- walls,  the  locks  can  be  constructed  at  a  cost  of  $150,000 
less  than  with  them,  but  the  annual  repairs  to  the  wooden  revetment, 
together  with  the  cost  of  the  revetment  which  may  be  necessary  below 
the  tail  bay  of  the  lock  in  consequence  of  having  no  side- walls,  may  in- 
cur an  expense  for  maintenance  which,  if  capitalized,  may  be  greater 
than  the  $150,000  which  the  side-walls  will  cost;  besides,  should  the  side- 
walls  in  the  future  become  necessary,  their  cost  then  will  exceed  the 
cost  now,  and  during  the  time  of  their  construction  it  is  probable  that 
the  traf&c  through  the  canal  will  have  to  cease  for  several  months. 

This  is  a  matter  that,  before  action  is  finally  determined  upon,  I  should 
recommend  be  referred  to  a  Board  of  Engineers. 

Respectfully  submitted. 

W.  H.  Heuer, 
Major  of  Engineers, 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  ukutenant  oscar  t.  crosby,  corps  07  engineers. 

Office  United  States  Engineer, 

New  Orleans,  La.,  February  9, 1887. 

Sir:  I  have  the  honor  to  report  as  follows  npon  an  examination  to  determine  site 
ofpropoeed  lock  at  Plaquemine,  La.,  made  under  recent  orders  from  yon. 

Jjetailed  maps  of  the  locality  were  already  in  possession  of  this  office,  these  maps 
hftTing  been  made  abont  five  years  a^  under  direction  of  the  Mississippi  River  Com- 
mission, and  received  by  yon  from  M<iJor  Raymond,  Corps  of  Engineers,  while  ho  wuh 
on  duty  in  this  city. 
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On  these  maps  was  indicated  the  position  of  the  lock,  presnmably  that  chosen  bj 
the  assistant  engineer  or  engineers  who  made  the  survey.  The  report  of  the  snrref 
is  rather  meager,  there  being  no  discnssion  of  the  reasons  leading  to  the  choice  of 
the  position  assigned,  nor  for  the  shoice  of  the  pHrticnlar  kind  of  lock  recommeDded, 
of  which  drawings  accompany  the  maps.  The  only  tield-work  remaining  to  be  done 
consisted  in  the  making  of  a  few  borings,  of  which  none  bad  been  made,  and  soBie 
hydrographic  work  necessary  for  making  a  plan  of  shore  protection,  the  banks  of  the 
Missiteippi  having  caved  so  much  within  the  last  year  as  to  inflict  great  damage  on 
(he  town  of  Plaquemine,  and  threaten  any  structure  which  might  be  erected  in  that 
vicinity.  This  field-work  I  did  between  the  7th  and  I4th  of  January.  The  new  shore- 
line, new  levee-line,  sonndings,  and  borings  have  been  indicated  m  red  on  that  oae 
of  the  Commission  maps  which  is  drawn  to  the  larger  scale. 

Through  the  kindness  of  Mr.  Dickinson,  parish  surveyor,  I  obtained  shore-lines  of 
1819,  1831,  and  1854,  which  are  likewise  shown  in  red,  and  which  are  valuable  in 
showing  tne  rate  of  caving  throughout  a  long  period  of  years. 

An  inspection  of  the  map  shows  that  the  lock  might  bo  placed  so  far  below  the  head 
of  the  bayou — say  in  the  straight  reach  below  the  railroad  bridge — as  to  make  it 
highly  improbable  that  caving  would  reach  it  within  any  period  which  need  be  con- 
sidered. 

Expense  of  bank  protection  would  thus  be  aVoided.  But  consideration  of  the  fol- 
lowiog  points  will,  I  think,  show  the  necessity  of  such  work. 

(1)  wherever  the  lock  may  be  placed  it  will  probably  be  necessary  to  constraot  what 
may  be  called  harbor-works  at  the  head  of  the  bayou.  Unless  protected  throaghout 
a  reasonable  distance  upstream  such  works  might  be  taken  in  rear  by  caving  above 
and  thus  destroyed. 

(2)  There  are  good  reasons — more  fully  discussed  later — for  placing  the  lock  much 
nearer  the  river  than  the  point  above  suggested ;  the  selected  point  being  such  that 
the  rate  of  caving  being  constant  the  river  would  reach  the  upper  gate  in  about 
seventy-five  years.  No  assurance  can  be  had  that  the  rate  may  not  increase,  bring- 
ing destruction  to  the  lock  in  much  less  than  seventy-five  years.  Hence,  ordinaxy 
caution  requires  that  the  lock-site  be  protected. 

In  determining  what  kind  of  bank  protection  should  be  adoi>ted  it  should  fint  be 
considered  which  of  the  two  classes,  revetment  or  spur  work,  is  best  suited  to  the 
locality. 

Aside  firom  questions  of  relative  merit  as  protections  for  the  banks  to  which  they 
may  be  applied,  one  of  the  controlling  reasons,  in  many  cases  leading  to  the  adoption 
of  the  first  of  these  two  systems,  is  the  desire  to  leave  unchanged  current  directions. 
In  the  present  case  this  consideration  need  have  little  or  no  weight,  as  such  deflection 
of  the  current  as  would  be  caused  by  protecting  spurs  could  result  only  in  an  attack 
upon  a  barren  and  valueless  point  on  the  opposite  side  from  and  below  the  spot  pro- 
tected. This  matter  aside,  their  relative  efficiency,  permanence,  and  cheapness  will 
determine  between  the  two  methods.  On  the  Mississippi  River,  protective  work, 
strictly  defined  with  respect  to  purpose,  has  been  almost  entirely  mattress  revetment. 
The  average  loss  on  cost  of  work  has  been  26  per  cent.  But  the  contracting  dikes  are 
in  fact  protectors  of  banks,  in  some  cases  threatened  or  actually  caving,  in  others  not. 
They  have  been  in  |;eneral  very  succcissful  in  building  new  banks,  as  was  intended, 
and  thus  protecting  in  the  most  effective  way  the  original  shore-line.  Average  lots 
on  cost  has  been  22  per  cent.  Where  the  revetment  has  extended  some  distanee  above 
and  below  all  danger,  and  well  above  low-water  line,  it  seems  usually  to  have  affoided 
effective  protection. 

The  best,  perhaps  the  only,  example  of  the  use  of  spurs  in  very  deep  water,  with 
sole  purpose  of  protecting  banks,  is  seen  in  the  work  now  progressing  at  Goalds- 
borough  Bend,  New  Orleans  Harbor.  These  spurs,  like  the  contracting  dikes  on  the 
upper  river,  cause  a  defiection  of  current.  They  do  not  depend,  as  largely  as.do  those 
dikes,  on  tne  growth  of  deposit,  are  not  intended  to  secure  greater  depth',  and  do 
their  whole  work  when  they  succeed  in  holding  the  bank.  In  constmotion  they  aie 
quite  different. 

The  project  has  not  yet  been  completed,  but  results  are  thus  far  satisfactory.  In- 
deed, tne  principle  being  one  that  has  led  to  success  in  hundreds  of  cases,  it  was  only 
a  question  of  constructing  spurs  stable  enough  to  resist  the  enormous  forces  devel- 
oped in  the  deep  waters  of  the  Mississippi,  and  close  enough  together  to  keep  the 
current  away  from  the  threatened  bank. 

No  loss  of  material  is  reported. 

It  may  be  concluded  that  as  to  efficiency  the  two  systems,  when  applied  in  the  best 
manner,  are  of  nearly  equal  value.  As  to  permanence,  the  conipanson  is  nndoabt- 
erlly  in  favor  of  the  spur  work.  There  is  indeed  but  slight  difference  between  the 
percentages  of  loss  of  revetment  and  dike  work  on  the  upper  river,  the  former  being 
2()  per  cent,  the  latter  22  per  cent.  But  the  dikes  were  specially  constructed  of  light 
design,  for  silt-catching.  The  Goldsborough  spurs,  staunchly  constructed  for  the 
same  purpose  iu  view  at  Plaquemine^  show  po  loss  l^t  9QI,    Work  of  similar  character 
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and  for  the  same  purpose,  constmcted  on  the  Arkansas  River  by  Captain  H.  S.  Taber, 
and  reported,  page  1564,  Volnme  II,  Annual  Report  Chief  of  Engineers,  United  States 
Arm^y  1885|  snows  the  same  favorable  result  as  to  permanence,  after  being  subject 
to  trials  as  severe  as  ever  occur  on  the  Arkansas  River. 

Ajb  to  initial  cost,  examination  of  reports  of  the  Mississippi  River  Commission  work 
diBoloses  the  fact  that  for  an  isolated  piece  of  work  of  the  magnitude  required  at 
Plaqnemine,  and  in  depths  much  greater  than  the  average  depth  worked  in  hereto- 
fore, $40  per  linear  foot  would  be  a  fair  estimate  of  cost.  This  figure  makes  allow- 
ance for  purchase  of  necessary  plant.  In  the  Carroltou  Bend,  where  conditions  of 
depth  and  slope  are  similar  to  those  at  Plaquemine,  the  mattress  used  was  400  feet 
wide  ;  supposing  it  to  be  of  about  the  same  character  as  the  foundation  mat  of  the 
spurs  in  Ooldsborongh  Bend,  its  cost  in  place  would  be  $30.40  per  running  foot ;  it 
would  probably  cost  more  per  unit  than  that  mattress,  since  it  would  require  more 
stone  to  hold  it  in  place. 

The  plant  for  the  work,  I  have  been  personally  informed  by  the  assistant  engineer 
in  charge,  may  be  estimated  at  about  $30,000.  As  about  3,000  feet  would  require  pro- 
tection in  this  way,  $10  per  foot  must  be  allowed  for  that  item'.  The  total  cost  of 
revetment  thus  reaches  $120,000.  It  will  not  be  necessary  to  place  more  than  three 
spurs.  In  this  harbor  they  are  costing  about  $12,500  each,  in  depth  about  the  same 
as  those  at  Plaquemine.    Estimating  the  same  cost  of  plant,  total  cost  is  only  $67,500. 

It  is  confidently  stated  in  the  reports  on  the  work  here  that  with  a  little  expe- 
riencOy  and  with  more  reliable  contractors,  this  cost  may  be  materially  reduced. 

The  latest  reports  of  the  Mississippi  River  Commission,  receivedsiuce  beginning 
this  report,  show  a  further  recommendation  of  tbe  spur-dike  plan,  in  that  it  has  been 
adopted  for  protective  use  in  the  deep  water  of  Memphis  Harbor.  Whether  the  same 
details  of  construction  be  or  be  not  adopted  for  the  Plaquemine  work,  the  Ooldsbor- 
ongh work  may  be  taken  as  furnishing  a  proper  estimate  of  cost.  As  part  of  the  lock 
project,  I  therefore  recommend  the  protection  of  the  Mississippi  bank  by  three  spur- 
dikes,  at  an  estimated  cost  of  $6*^,000.  The  positions  of  these  structures  are  indicated 
on  the  map.  As  both  bank  and  bottom  may  change  considerably  before  commence- 
ment of  work,  these  positions  are  subject  to  change. 

In  order  to  diminish  as  far  as  possible  the  deposit  of  sediment  in  tbe  approach  to 
the  lock  it  will  be  advisable  to  construct  harbor  walls  at  the  head  of  the  bayou,  ex- 
tending downward  and  outward  into  the  Mississippi,  reaching  probably  a  depth  of 
20  feet.  Positions  of  these  walls  are  indicated  on  the  map.  The  inclination  down- 
stream and  the  considerable  width  between  walls  at  the  outer  end  are  given  with  a 
Tiew  to  obtaining  eddy  action,  preventing  deposit  in  the  opening.  The  distance  be- 
tween the  walls  is  diminished  as  the  high-water  bank  is  approached,  securing  here 
the  maximum  washing  effect  from  passage  of  boats  and  from  whatever  current  may 
be  due  to  filling  of  the  locks  for  passages.  The  up-stream  wall  may  be  constructed 
by  driving  two  rows  of  piles  10  feet  apart,  those  in  the  lower  line  being  4  feet,  those 
in  the  upper  8  feet  from  center  to  center  ;  the  space  between  these  piles  to  be  filled 
with  brush  up  to  low-water  mark  ;  above  low-water  mark  the  piles  to  be  sheathed 
with  2-inoh  stuff;  the  brush  to  be  heavily  weighted  by  stone,  resting  on  the  brush 
and  held  up  between  the  piles  by  the  sheathing. 

The  lower  wall  may  be  of  one  line  of  piles,  sheathed  to  the  bottom  where  the  wall 
enters  into  and  is  backed  by  the  present  sand-bar;  at  the  outer  end  this  sheathing  to 
go  down  to  low-water  mark.  This  wall  will  stand  in  practically  dead  water.  The 
upper  one  will  be  exposed  to  a  current  much  less  than  now  passes  over  its  site,  by  rea- 
son of  the  spur-dike  proposed  to  be  constructed  just  above.  It  resists  this  current  by 
dead  weight  of  brush  and  stone  and  by  the  hold  of  the  piles.  Consider  the  first  10  feet, 
measared from  the  outer  end;  suppose  the  water  to  bel20  feet  deep  throughout  this 
section ;  at  high  water,  53  feet  deep.  Suppose  a  mean  velocity  of  5  feet  per  second 
Against  the  opposed  area  of  530  square  feet.  The  pressure  due  to  current  will  be 
12,720  pounds  with  a  lever  arm  for  overturning  equal  to  26.5  feet ;  the  moment= 
337,060  pounds.  Suppose  the  layer  of  stone  to  be  10  feet  thick,  and  of  such  sizes 
as  to  average  100  pounds  to  tbe  cubic  foot ;  suppose  the  compressed  brush  to  average 
10  pounds  per  cubic  foot  The  combined  dead  weight  =  144,000  pounds,  having  ror 
resietance  to  overthrow  a  lever  arm  of  5  feet,  giving  a  moment  of  620,000  pounds. 
There  is  thus  a  factor  of  safety  =  2,  without  demanding  of  the  piles  anything  more  than 
to  hold  up  brush  or  stone.  By  careful  piling  of  large-size  stones  this  can  be  reduced 
to  safe  limits,  the  up-stream  piles  having  the  assistance  of  the  current  pressure 
against  them  during  high  water ;  in  low  water  both  lines  being  bound  together  by 
tie-pieces,  would  resist  together.  The  total  length  of  wall  may  be  taken  at  200  feet. 
The  stone  filling  would  be  required  only  for  an  average  length  x  depth  of  100  X  10, 
the  weight  being  about  600  tons.  The  two  walls  would  require  125  piles,  600  tons 
stone,  30  cords  brush,  25,000  feet  lumber ;  the  total  cost  I  estimate  at  $5,000.    / 

Since  the  efficiency  of  steam-boat  wheels  and  passage  of  water  for  lock-filling  may 
be  greater  than  is  now  anticipated  for  keeping  clear  the  approach,  it  may  be  possible 
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that  no  snoh  harbor  work  will  prove  necessary.  The  slope  of  the  bottom  in  front  of 
the  sand-bar  is  very  steep  ;  the  entrance  through  the  sand-bar  may  be  made  narrow 
and  revetted.  It  is  probable  that,  with  or  withont  harbor  work,  the  formation  of 
some  deposit  will  make  necessarv  the  keeping  of  a  small  dredge-boat  near  the  locks, 
a  little  extra  work  by  which  could  be  done  at  a  very  low  rate.  The  bottom  and  cur- 
rents in  front  of  the  bar  may  be  affected  by  the  spur-dike  above,  so  that  a  year  or  tvo 
after  construction  of  the  dike  other  lines  for  the  walls  than  those  now  indicated  would 
be  chosen.  For  all  these  reasons  I  believe  that  the  subject  of  harbor  works  may  be 
held  in  abeyance  until  after  construction  of  the  locks. 

SITE  OF  THE  LOCK. 

The  advantages  of  cutting  across  the  bend,  which  begins  about  1,000  feet  below  the 
head  of  the  Plaquemine,  are  as  follows : 

(1)  The  expense  of  a  coffer-dam  is  thus  avoided. 

(2)  The  lock  may  thus  be  jtlaced  nearer  the  river  than  if  placed  in  the  first  straif  bt 
reach  of  the  bayou  bend  ;  this  proximity  to  the  river  diminishes  the  area  over  which 
dredeing  will  have  to  be  done,  and  makes  nnnecessarv  the  extension  of  levees,  which 
would  be  required  beyond  the  present  dike  if  the  hign- water  level  of  the  river  be  ad- 
mitted beyond  that  point. 

(3)  The  sharp  bend  in  the  town  would  thus  be  entirely  cut  out  of  the  navigated 
route. 

The  disadvantages  are : 

(1)  The  necessity  of  purchasing  property. 

(2)  Increased  excavation  as  compared  with  a  site  in  the  bed  of  the  bayon.  This  in- 
crease is  only  with  respect  to  the  site  proper,  and  it  is  completely  onset  by  saving 
the  excavation  necessary  for  deepening  the  channel  around  the  bend  and  opening  the 
dike. 

The  item  for  purchase  or  condemnation  of  property  would  be  a  large  one  If  the 
line  as  laid  down  on  the  drawing  when  received  by  this  office  were  followed.  That 
line  carries  the  excavation  across  a  valuable  mill  property,  and  across  the  Texas  and 
Pacific  Railroad  only  a  few  feet  beyond  their  present  bridge.  The  mill  property,  1 
learned  from  anthentio  sources,  is  worth  about  (60,000.  It  need  not  be  destroyed, 
but  would  have  to  be  removed.  The  present  position  is  a  very  good  one,  and  damage 
would  result  from  a  change.  This  continuing  damage,  together  with  loss  due  to  in- 
terruption of  business  and  actual  cost  of  transfer,  may  fainy  be  estimated  at  920,000. 
The  cost  of  crossing  the  railroad  would  consist  of  the  cost  of  a  draw-bridge  over  the 
look  approach,  damage  due  to  any  interruption  of  traffic,  and  increased  cost  of  exca- 
vation by  reason  of  the  precaution  necessary  to  be  taken  in  passing  under  the  track. 
One  of  these  elements  being  uncertain  no  close  estimate  of  the  whole  can  be  made. 
I  assume,  roughly,  950,000 ;  it  might  be  much  more. 

The  whole  of  this  sum  and  the  9^,000  above  mentioned  may  be  saved  by  changing 
slightly  the  direction  of  the  line  as  it  crosses  the  bend ;  it  can  thus  be  made  to  avoid 
the  mill  and  rejoin  the  bayou  a^ove  the  railroad  bridge,  thus  throwing  the  burden  of 
putting  in  a  turn-bridge  on  the  railroad  company.  The  civil  authorities  g^nting 
right  of  way  required  of  the  company  an  obligation  to  build  a  draw-bridge  when  re- 
quired by  navigation  interests.  Instead,  therefore,  of  the  old  line,  I  recommend  one 
snown  on  the  drawing,  believing  It  to  be  cheaper  by  970,000  than  that  first  projected. 

Along  the  new  line  the  value  of  the  property  required  is  about  the  same  as  that  on 
the  old  line  up  to  the  mill.    A  liberal  estimate  will  not  put  this  above  98»000. 

Comparing  a  cut  along  this  second  line,  then,  with  a  site  in  the  bayou,  vre  have 
98,000  to  set  against,  first,  the  cost  of  a  <;offer-dam ;  second,  the  cost  of  levees ;  third, 
the  cost  of  extra  dredging;  fourth,  the  disadvantage  of  having  to  navigate  a  bad 
bend.  The  coffer-dam  required  would  be  about  200  feet  long  and  20  feet  high ;  the 
levee  required  to  extend  Mississippi  high  water  to  the  first  suitable  site  in  the  bayoa 
bed  would  be  about  6,000  feet  long  ana  5  feet  high.  Without  going  into  particulars, 
it  is  plain  that  these  two  items  wul  cost  more  than  the  9^,000  for  property,  leaving 
still  in  favor  of  the  cut  the  second  indefinite  but  not  unimportant  items  of  diminished 
dredging  and  straighter  route.  This  comparison  has  considered  only  the  ahovo- 
gronnd  faots  in  the  matter.  It  should  be  stated  that  the  borings  made  show  thatt 
within  the  limited  area  in  question,  the  substrata  differs  so  little  from  point  to  point 
as  to  leave  all  sites  equal,  so  far  as  foundation  is  concerned.  The  amount  of  pumping 
will  also  be  about  the  same. 
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Results  of  the  three  horings  are  shown  below : 
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Besides  the  data  thas  tabulated,  it  is  to  be  noted  that  careful  sonndlngs  made  by 
Hamphrey  and  Abbott,  parties  with  sampling-lead,  indicated  the  continuance  of  the 
bloe-day  stratam  to  a  depth  of  150  feet,  and  that  the  banks  of  the  bayou,  exposing 
the  soil  to  a  depth  of  about  15  feet  in  several  directions  within  the  area  considered, 
indicate  an  almost  perfect  uniformity  throushont  this  area  (this  uniformity  is  also 
observable  in  the  table  of  borings) ;  and  that  the  considerable  depths — 35  and  45 
feet — found  close  to  the  present  bank,  sometimes  at  points  of  last  year's  bank,  indi- 
cate that  if  the  caving  is  due  to  a  stratum  of  material  much  softer  than  the  clay,  that 
stratum  lies  about  40  feet  below  low  water. 

Considering  all  the  facts  it  mav  bo  concluded  that  in  a  pile  foundation  constructed 
in  this  soil  each  13-inch  round  pile  may  be  safely  subjected  to  a  load  of  25,000  pounds. 
Otherwise  expressed,  a  weight  of  4,000  pounds  per  square  foot  of  area  may  be  put 
upon  piles  dnveu  throughout  the  area,  3  feet  between  centers  each  way.    This  will 
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involve  au  expeuditare  of  about  $15  for  the  support  of  every  100,000  pounds  of  8^pe^ 
structure. 

Inspection  of  the  boring  record  shows  that  wherever  the  lock  excavation  maj  be 
made,  much  seepage  water  must  be  contended  with.  It  is  probable  that  if  the  pood 
now  existing  between  the  sand-bar  at  the  head  of  the  bayou  and  the  dike  below  were 
drained,  this  seepage  would  be  considerably  diminished.  But  much  will  remain,  per- 
haps enough  to  require  constant  pumping,  besides  various  temporary  expedients  for 
diminishing  the  inflow.  Should  the  work  be  prosecuted  and  completed  in  one  year, 
pumping  at  |15  per  day,  with  initial  cost  of  plant,  would  cost  about  $7,500. 

THE  LOCK. 

Having  considered  the  matters  of  shore  protection,  harbor  works,  site  of  lock,  and 
nature  of  foundation,  it  is  next  in  order  to  consider  the  deteils  of  the  lock  itselC 

The  drawings  transferred  to  this  office  show  plans  for  a  double  brick  lock ;  the  total 
lift  of  32  feet  (possible  in  case  the  Atchafalaya  be  separated  from  the  Red  and  Mis- 
sissippi) is  divided  between  the  two  locks  of  the  flight,  thus  bringing  the  lift  within 
limits  of  preceding  practice.    Sliding  gatef»  are  represented,  though  without  detail. 

There  are  three  locks  now  in  existence  giving  outlet  from  the  Mississippi.  Two  of 
these  are  opposite  the  city,  one  about  50  miles  below.  Those  near  the  city  have  a 
lift  of  about  15  feet,  the  one  below  considerably  less.  The  gates  in  all  are  of  various 
hut  ordinary  construction.  The  feature  to  which  attention  is  called  is  that  these 
locks  have  no  side-w^alls.  There  being  no  question  as  to  the  quantity  of  water  supply, 
and  the  commerce  not  being  such  as  to  make  important  the  delay  for  filling  extra 
volume,  it  was  determined  in  the  interest  of  economy  tjO  omit  the  usual  side-walls. 
Two  of  these  locks  are  in  constant  operation ;  the  third  failed,  I  believe,  on  account 
of  insufficient  foundation.  The  maximum  lift  to  be  overcome  at  Plaquemine  is  about 
twice  that  overcome  by  the  lock  now  operating  opposite  the  upper  part  of  this  city. 
The  length  and  breadth  required  would  be  considerably  greater,  but  these  are  not 
elements  whose  increase  would,  of  itself,  make  necessary  the  constructiou  of  side- 
walls.  Nor  does  the  increase  in  height  of  gate  or  the  greater  depth  of  excavatiou  for 
the  second  lock  (from  the  river)  create  such  necessity. 

As  it  is  desirable  that  this  report  be  finished  soon,  I  can  not  go  into  detailed  esti- 
mates, but  will  only  state  that  inspection  of  the  locks  succssfuliy  operating,  and  in- 
vestigation of  the  conditions  under  which  they  were,  and  the  Plaquemine  locks  would 
be,  built,  lead  me  to  believe  that  economy  would  be  attained  without  sacrifice  of  effi- 
ciency if,  instead  of  opposing  the  great  water  pressure  to  be  met  by  dead  weight  of 
masonry,  this  pressure  be  diverted  against  the  natural  sides  of  the  excavation,  as  is 
the  case  in  every  river.  These  sides  should  be  inclined,  say  2  on  I,  and  planked,  thus 
preventing  sliding,  excess  of  seepage,  and  wash  from  filling  valves.  The  subject  will 
be  more  fully  studied  before  submission  of  a  project  for  beginning  the  work.  Such 
a  plan  would  result  in  a  saving  of  about  (150,000  on  the  double  lock,  making  the  esti- 
mate, thus  corrected,  about  $^0,000. 

ROUTE  TO  THE  GRAND  RITER. 

The  estimates  for  this  improvement  submitted  to  the  Mississippi  River  Commisnoa 
were  based  on  lines  for  excavation  found  represented  in  the  drawings.  In  projecting 
a  channel  down  Bayou  Plaquemine,  those  who  made  the  estimates  seem  to  have 
adopted  some  minimum  radius  of  curvature  for  the  route,  and  if  at  any  bend  of  the 
bayou  a  curve  was  found  less  favorable  than  that  determined  upon,  excavation  is 
directed  against  the  bank,  thus  reducing  the  curv^nre. 

This  method  would  certainly  secure  a  perfect  navigation  route,  but  I  do  not  think 
the  interests  involved  demand  so  much,  w  hile  increase  of  initial  cost  may  defeat  the 
whole  project.  • 

It  is  to  be  remembered  that  Bayou  Plaquemine,  before  its  closure,  was  navigated 
by  large  steam-boats,  often  with  the  disadvantage  of  a  heavy  current.  I  recommend 
that  these  projected  bank-cuts  be  omitted,  save  in  one  or  two  cases,  f^om  theesti- 
mates. 

I  have  estimated  the  diminution  that  may  be  effected  without  in  any  way  relin- 
qulshing  the  idea  of  obtaining  a  good  navigation  route,  and  find  it  to  be  about  $700,000, 
which,  at  the  estimated  cost  per  yard,  amounts  to  about  $140,000.  Mv  estimate  for 
this  work  is  $6*25,000  instead  of  $782,698,  the  previous  estima^.  It  is  to  be  understood 
that  this  will  secure  a  channel  of  ample  width  and  depth.  Something  less  perfect 
might  answer  the  first  needs. 

GRAND  RIVER. 

The  estimates  for  work  in  Qrand  River  are  such  as  aim  at  like  perfection  as  referred 
to  above.    The  river  is  now  navigable  and  navigated.    The  construction  of  the  locks 
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would  cause  a  greater  Qtimber  of  vessels  to  frequent  it,  aud  the  iiuprovemeDt  pro- 
vided for  in  the  estimates  might  then  be  wisely  made.  A  considerable  part  of  the 
work  should  be  done  during  the  lock  construction. 

ATCHAFALAYA  RIVER. 

There  is  an  estimate  of  |10d,000  for  removal  of  snags  aud  rafts  in  the  Atchafalaya. 
This  river,  like  the  Grand ,  is  also  navigable  and  navigated.  Its  improvement  as  in- 
dicated would  be  beneficial. 

CONCLUSION. 

The  lowest  estimate  previously  submitted,  based  ou  a  lock  of  concrete  (Louisville 
cement),  perfecting  route  in  Bayou  Plaquemine  as  explained  (excavation  of  3,557,720 
cable  yards  at  20  cents),  securing  channel  in  Grand  River  150  feet  wide,  and  remoy- 
in^^  obstructions  in  the  Atohafalayai  amounts  to  $1,421,350.  This  includes  no  esti- 
mate for  shore  protection,  harbor  works,  or  condemnation  of  property,  whereas  this 
last  item  would  have  been  considerable  along  the  lines  originally  chosen.  Introduc- 
ing these  items,  but  dedncting  for  others  as  explained  above,  the  estimate  becomes 
$1,214,350.  Of  this,  $254,000  is  for  improvement  of  the  Grand  and  Atchafalaya  rivers ; 
the  wnole  of  this  sum  might  be  beneficially  expended,  but  only  a  part  would  be  re- 
quired at  the  start. 
The  first  appropriation  for  the  work  should  be  $1,000,000. 
Very  respectfully,  your  obedient  servant, 

Oscar  T.  Crosby, 
First  Lieutenantf  Engineers, 
Maj.  W.  H.  Hbuer, 

Corps  of  Engineers f  U,  8.  A, 


APPENDIX  T. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  STATE  OF  TEXAS. 


REPORT  OF  MAJOR  O.  H.  ERNST,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  18«7,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1    Entrance  to  Galveston  Harbor,  Texas, 
S.  Ship-channel  in  Galveston  Bay,  Texas. 

3.  Trinity  River,  Texas. 

4.  Buffalo  Bay  on,  Texas. 

5.  Month  of  Brazos  River.  Texas. 

6.  Pasa  Cavallo  Inlet  to  Matagorda  Bay, 

Texas. 


7.  Aransas  Pass  and  Bay,  np  to  Rockport 
and  Corpns  Christi,  Texas. 

8.  Harbor  at  Brazos  Santiago,  Texas. 

9.  Protection  of  river-bank  at  Fort  Brown, 

Texas. 


«  EXAMINATION. 

10.  Cedar  Bayon,  Texas;  where  it  empties  into  Galveston  Bay. 


United  States  Engineer  Oppiob, 

Oalveaton,  Tex.y  August  6, 1887. 

Sm :  I  have  the  houor  to  transmit  herewith  my  annual  report  for 
the  fiscal  year  ending  Jane  30, 1887. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 

Mojor  of  Engineers. 
The  Chief  of  Engineers,  U.  8.  A. 


T  I. 

improvement  of  entrance  to  GALVESTON  HARBOR,  TEXAS. 

The  work  of  construction  upon  this  improvement  was  last  suspended 
in  April,  1884.  The  project  under  which  it  was  bein^  prosecuted  was 
revised  by  the  Board  of  Engineers  in  their  report,  dated  January  21, 
1886.  Under  the  new  project  the  object  of  the  improvement  is  to  deepen 
the  channel  so  as  to  admit  sea-going  vessels  of  the  deepest  draught,  the 
natural  depth  upon  thft  bar  at  mean  low  tide  being  about  12  feetr  It  is 
proposed  to  accomplish  this  by  the  construction  of  two  jetties  built  to 
a  height  of  5  feet  above  low  water,  extending  out  to  a  depth  of  30  feet, 
and  having  an  interval  between  them  at  their  outer  ends  of  7,000  feet. 
The  action  of  the  jetties  is  to  be  supplemented  by  dredging  if  necessary. 
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The  order  of  coustraction  is  to  first  raise  the  present  sooth  jetty  to 
its  fall  height,  5  feet  above  low  water,  then  bnild  the  north  jetty  oat  to 
the  crest  of  the  bar,  and  then  complete  both  jetties  to  their  fall  length. 
The  estimate  of  cost  for  completing  the  two  jetties  to  the  crest  of  tiie 
bar  is  $3,000,000,  and  for  completing  them  to  30  feet  depth  beyond  the 
bar  is  $4,000,000  more,  or  $7,000,000  in  all. 

A  contract  was  entered  into  on  the  22d  of  April  with  A.  M.  Shannon 
&  Co.,  for  raising  the  old  south  jetty,  beginning  at  the  shore  end  and 
completing  the  work  as  far  as  the  available  funds  would  carry  it.  By 
the  terms  of  the  contract  the  delivery  of  materials  was  to  begin  not 
later  than  June  1,  bat  at  the  end  of  the  year  the  contractors  had  only 
just  coDipleted  their  arrangements.  A  track  had  been  laid  connecting 
the  railroads  in  Galveston  with  the  jetty,  by  means  of  which  the  stone 
can  be  loaded  upon  the  cats  at  the  quarry,  in  the  interior  of  Texas,  and 
unloaded  in  place  upon  the  jetty.  The  materials  are  to  be  stone  and 
clay,  the  latter  constituting  a  core  about  8  feet  thick,  intended  to  serve 
the  double  purpose  of  preventing  leakage  through  the  jetty  and  of 
economizing  stone.  The  stone  constituting  the  outer  surface  of  the  mass 
is  to  be  in  blocks  weighing  not  less  than  1  ton  each  for  the  portion  of 
the  jetty  to  be  constructed  this  year. 

A  resurvey  of  the  bar  and  harbor  was  made  in  April  and  May.  The 
channel  depth  upon  the  outer  bar  was  found  to  be  12J  feet,  and  that 
upon  the  inner  bar  20^  feet,  both  at  mean  low  tide. 

The  funds  estimated  for  continuing  the  work  during  the  fiscal  year 
ending  June  30, 1889,  are  to  be  applied  to  building  both  jetties  out  to 
the  crest  of  the  bar,  using  teredo-proof  material  throughout,  and  in- 
creasing the  size  of  the  blocks  and  the  dimensions  of  the  jetties  as  the 
works  ^vance  into  deeper  water.  The  sum  asked  for  is  $3,000,000.  No 
very  extended  explanation  of  this  recommendation  seems  to  be  re- 
quired. A  present  annual  trade  of  $73,000,000  and  a  prospective  trade 
of  vastly  greater  proportions,  is  hampered  by  an  obstruction  which  it  is 
in  the  power  of  the  Government  to  remove.  The  necessity  of  the  im- 
provement is  notorious.  The  evil  resulto  of  attempting  its  removal  with 
inadequate  means  are  almost  equally  notorious.  It  is  submitted  that 
the  interests  at  stake  require  that  the  work  should  now  be  undertaken 
seriously. 

The  commercial  statistics  of  the  port  will  be  found  appended. 

The  original  estimated  o<^t  of  this  work,  as  revised  in  1886,  is $8,478,000.00 

The  aggregate  amoant  appropriated  to  Jaly  1,  1887,  is 1, 778, 000. 00 

The  amoant  actnally  expended  is 1,481,782.84 

In  addition  to  this  there  was  expended  the  sum  of  $100,000  sab- 
scribed  by  the  city  of  Galveston. 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light- 
houses are  at  Bolivar  Point  and  Fort  Point,  at  entrance  to  Galveston  Bay. 

The  amount  of  revenue  collected  at  the  port  of  Galveston  for  the  fiscal  year  ending 
June  30,  1887,  was  $172,894.17. 

Money  statement. 

July  1,  1886,  amount  available $96.98 

Amount  appropriated  by  act  approved  August  5, 1886 300, 000. 00 

300,096^98 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1886...^ , 3,879.?^ 

July  1, 1687,  amount  available 296,217.16 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 700, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1889 3,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  1867. 
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u4.b8tra€t  of  proposals  for  constructing  a  Jetty  at  entrance  to  Galveston  Harbor,  Texas,  re- 
ceived in  response  to  tLdvertisement  dated  March  10,  1887,  and  opened  April  16,  1887,  by 
Maj.  0.  H,  Emstj  Corps  of  Engineers,  at  Galveston,  Tex, 


TSto. 


Names  and  addresses  of  bidders. 


1 
2 
8 
4 
5 

6 


John  Satterly,  Englewood,  K.  J 

Charles  Chirke,  Galveston,  Tex 

Rittenhouse  Moore,  Mobile,  Ala 

*  A.  M.  Shannon  in.  Co.,  Galveston,  Tex 

Gnstav  Wilke  and  John  W.  Rickey,  Austin, 

Tex 

Louisiana  Jetty  and  lightering  Company,  New 

Orleans,  La 

T.J.  League, Gi^veston, Tex 


41,500  cuhic 
yards  ordi- 
nary riprap, 
per  cubic 

86,000  cu- 
bic yards 
blocKS  of 
stone,  per 

16,300  cubic 

yards  clay, 

per  cubic 

yard. 

yard. 

cubic  yard. 

$4.28 

$5.88 

$3.08 

5.05 

6.24 

2.08 

4.54 

7.70 

1.50 

2.60 

4.40 

L70 

2.90 

4.73 

L20 

2.85 

4.80 

1.55 

3.58 

5.86 

1.75 

Amount. 


$457, 702 
471.  869 
484,680 
296,650 

• 

313,028 

819, 220 
391, 571 


*  Lowest— accepted. 

COMMERCIAL    STATISTICS  OF    THE  PORT  OP    GALVESTON    DURING    THE  FISCAL  YEAR 

ENDING  JUNE  30,  1887. 

From  Charles  C.  Sweeney,  esq.,  collector  of  the  port,  it  is  learned  that  the — 

Number  of  steam -vessels  entered  was 250 

Namber  of  sail-vessels  entered  was 296 

Total  namber  of  vessels '. 546 

having  a  total  tonnage  of  446,711  tons.  The  total  7alae  of  their  cargoes  was  |27,903,000. 
They  carried  3,000  passengers. 

The  namber  of  steam -vessels  cleared  was 256 

Namber  of  sail-vessels  cleared  was 238 

Tot.al  namber  of  vessels 494 

having  a  total  tonnage  of  444,801  tons.    The  valne  of  the  cargoes  cleared  for  foreign 

Sorts  was  $18,899,701.  No  record  of  cargoes  for  domestic  ports  is  kept  at  the  costom- 
oase.  The  greater  portion  of  this  trade  is  condaoted  in  the  vessels  belonging  to  the 
Mallory  and  Morgan  lines  of  steamers.  From  the  agents  of  these  lines  it  is  learned 
that  the  approximate  valae  of  the  cargoes  taken  oat  daring  the  fiscal  year  was  for — 

The  Mallory  line $16,150,000 

The  Morgan  lino 10,922,000 

The  total  sea-goingtradeof  the  port  daring  the  year  was  therefore  approximately 
$73,874,701. 

The  majority  of  the  vessels  engaged  in  this  trade  draw  from  15  to  20  feet  of  water 
when  fully  loaded. 

In  addition  to  these  there  are  a  large  namber  of  small  schooners  drawing  5  feet  or 
less  engaged  in  the  coasting  trade;  no  record  of  which  is  kept. 
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IMPROVEMENT  OF  SHIP-CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

The  ShipGbannel  in  Galveston  Bay  is  the  resaltof  an  attempt  tomake 
a  sea  port  upon  Butfalo  Bayoa,  at  or  near  Hoaston,  some  60  miles  from 
the  Gulf  of  Mexico.  The  water-way  of  which  it  is  one  link  is  Rhown 
upon  the  accompanying  sketch.  (Plate  I.)  The  other  links  are  the  canal 
across  Morgan's  Point,  the  San  Jacinto  River,  and  Buffalo  Bayou.  The 
canal  across  Morgan's  Point,  called  Morgan's  Canal,  was  constructed 
by,  and  is  the  private  property  of,  the  Buffalo  Bayou  Ship-Channel 
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Gompan  J.*  This  company  also  dredged  a  channel  out  into  the  bay  for 
a  distance  of  5  miles  from  the  southern  extremity  of  the  canal,  which 
channel  is  known  as  Morgan's  Cat.  Vessels  using  the  canal  are  charged 
tolls.  The  campany  agreed  in  1881  to  surrender  to  the  United  States 
their  work  at  Morgan's  Point,  together  with  their  charter  and  their 
rights  under  it,  upon  the  completion  by  the  Government  of  the  Ship- 
Channel  in  Galveston  Bay. 

The  plan  adopted  for  the  work  consists  of  dredging  a  channel  100  feet 
wide  and  12  feet  deep,  upon  the  lines  shown  upon  the  sketch,  the  average 
natural  depth  being  about  8}  feet.  The  length  of  the  proposed  channel 
is  about  18^  miles,  measuring  from  the  12-foot  curve  in  Bolivar  Channel 
>  to  the  southern  extremity  of  Morgan's  Gut.  The  original  estimate  of 
the  cost  of  such  channal  was  $446,326.42.  The  total  amount  appro- 
priated up  to  and  including  the  act  of  August  2, 1882,  was  $446,500. 
Dredging  was  carried  on  in  the  years  1872  to  1876,  1879,  1880,  1882, 
and  1883,  the  total  amount  expended  being  $286,629.50.  The  result 
was  the  making  of  deep  cuts  through  portions  of  the  distance,  which 
were  partially  obliterated  by  natural  causes  before  the  other  portions 
were  deepened.  An  examination  made  iu  October,  1882,  of  the  cut 
through  the  lower  bay  led  Major  Mansfield,  the  officer  in  charge,  to  be- 
lieve that  the  results  were  not  such  as  to  justify  going  on  with  the  work. 
It  was  accordingly  suspended  at  tbe  termination  of  the  contract  then 
in  force,  in  June^  1883,  and  the  facts  were  reported  to  Congress.  The 
unexpended  balance  then  remaining  available  was  $159,870.50.  A  more 
detailed  history  of  the  operations  up  to  that  time  may  be  found  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1883,  pages  1076-1082. 

The  next  riv^er  and  harbor  act,  that  of  July  5, 1884,  contained  the  fol- 
lowing item,  viz : 

ImproYinf^  Ship-ChanDel  in  Galveston  Bay  from  Morgan's  Cat  to  Bolivar  Channel, 
contlnning  improvement,  for  which  purpose  tbe  balance  now  remaininff  of  the  money 
heretofore  appropriated  for  this  work  is  herebv  directed  to  be  expended  by  the  Secre- 
tary of  War  in  the  completion  of  said  channel  in  accordance  with  the  plans  hereto- 
fore adopted,  and  in  marking  out  said  channel  by  piles  or  stakes  so  as  to  enable  navi- 
gators to  find  tbe  same  without  difficulty:  Provided,  That  no  part  of  said  monev  shall 
be  so  expended  until  the  Secretary  of  War  shall  be  satisfied  that  the  Buffalo  Bayou 
Sbip-Chaunel  Company  has  relinquished  or  abandoned  to  the  United  States,  forever,  all 
their  franchises  and  any  and  all  right  to  collect  or  impose  tolls  or  charges  from  any 
part  of  said  Ship-Chanuel,  or  Buffalo  Bayou. 

The  company  not  having  relinqaished  their  franchisea  and  right  to 
collect  tolls,  nothing  was  done  under  this  act. 

The  next  river  and  harbor  act,  that  of  Aagast  5, 1886,  contained  the 
following  item,  viz : 

Improving  Ship -Channel  in  Galveston  Bay,  Texas,  from  Morgan's  Cut  to  Bolivar 
Channel,  continuing  improvement,  for  which  purpose  the  balance  now  remaining  of 
the  money  heretofore  appropriated  for  this  work  is  hereby  directed  to  be  expended  by 
the  Secretary  of  War  in  the  completion  of  said  channel  in  accordance  with  the  plans 
heretofore  adopted,  and  in  marking  out  said  channel  by  piles  or  stakes,  so  as  to  enable 
navigators  to  find  the  same  without  difficulty. 

Which  was  a  repetition  of  the  instructions  of  1884,  except  that  the  final 
condition  was  omitted.  The  work  could  therefore  proceed  without  ex- 
acting of  the  Buffalo  Bayou  Ship  Channel  Company  any  change  in  the 
terms  of  their  agreement  of  1881. 

As  there  had  been  no  survey  of  the  lower  bay  since  October,  1882, 
and  none  of  the  upper  bay  since  the  work  was  suspended  in  June,  1883, 
but  little  was  known  about  the  actual  condition  of  the  channel,  except  in 

*  The  charter  of  this  company  is  forwarded  with  the  report  upon  Buffalo  Bayoo 
herewith. 


APPENDIX  T BEPOET  OP  MAJOR  ERNST.       1419 

a  general  way  that  it  had  lai^ely  deteriorated.  A  resnrvej  was  a  neces- 
sary preliminary  to  any  intelligent  project  for  the  continuation  of  the 
work.  It  was  begun  in  February,  under  the  authority  contained  in 
your  indorsement  of  December  10, 1886,  upon  my  letter  of  December 
3,  1886.  The  party  was  in  charge  of  Mr.  H.  0.  Bipley,  assistant  engi- 
neer, who  is  entitled  to  credit  for  skillful  and  energetic  management. 
The  field-work  was  completed  March  15.  By  the  end  of  May  the  maps, 
though  not  entirely  finished,  were  sufficiently  far  advanced  to  furnish 
the  data,  the  procurement  of  which  was  the  object  of  the  survey. 

The  work  between  Bolivar  Channel  and  Bedfish  Bar,  a  distance  of 
about  9.43  miles,  was  done  iu  1879  and  1880.  The  average  depth  at  the 
completion  of  the  work  in  1880  was  11.56  feet.  The  present  average 
depth  is  9.04  feet.  The  average  depth  in  the  bay  near  the  cut  in  1880 
was  8.98  feet,  which  gives  an  average  depth  of  cutting  2.58  feet.  There 
is  left  remaining  of  this  at  the  present  time  .06  foot,  or  practically  noth- 
ing. The  average  depth  in  the  bay  near  the  cut  is  found  now,  however, 
to  be  only  8.58  feet,  which  seems  to  indicate  a  general  shoaling  outside 
the  cut,  as  well  as  in  it,  of  .4  foot  since  1880.  If  this  be  added  to  the 
•06  foot  there  will  be  .46  foot  as  the  total  increase  of  depth  over  what 
would  exist  if  no  work  had  ever  been  done.  But  as  the  object  of  the 
work  is  to  obtain  an  absolute  depth  and  not  a  relative  depth,  it  may 
be  said  that  no  progress  has  been  made  upon  this  portion  of  the  line. 

The  portion  of  the  channel  through  Bedfish  Bar,  measuring  about 
2.11  miles,  was  excavated  in  1872  to  1876.  The  survey  shows  that 
while  there  has  been  an  increase  in  depth  at  some  places  and  a  decrease 
at  others,  the  channel  has  upon  the  whole  exactly  maintained  itself,  the 
average  depth  being  14.5  feet  in  1877,  and  the  same  now.  The  mainte- 
nance of  the  cut  here  is  due  to  the  concentration  of  the  flow  between 
the  upper  and  lower  bays.  No  such  favorable  conditions  are  found 
elsewhere. 

The  part  between  Bedfish  Bar  and  the  southern  extremity  of  Mor- 
gan's Cut,  about  6.81  miles  in  length,  was  excavated  in  1882  and  1883. 
The  average  depth  at  the  completion  of  the  work  in  1883  was  13  feet. 
The  present  average  depth  is  9.72  feet.  The  average  depth  upon  the 
line  of  the  cut  before  the  work  was  begun  was,  in  1877,  8  57  feet,  which 
gives  an  average  depth  of  cutting  4.43  feet.  There  is  left  remaining  of 
this  at  the  present  time  1.15  feet. 

As  the  works  at  Morgan's  Point  are  to  be  transferred  to  the  United 
States  in  a  certain  contingency,  the  survey  was  extended  over  Mor- 
gan's Cut  and  Morgan's  Canal.  The  average  depth  in  Morgan's  Cut 
was,  in  1877, 12.86  feet.  It  is  now  8.42  feet.  The  average  depth  in 
Morgan's  Canal  is  found  to  be  19.2  feet,  which  is  an  increase  of  .9  foot 
since  1877,  when  it  was  18.3  feet. 

The  survey  developed  the  fact  that  the  12-foot  contour  in  Bolivar 
Channel  has  receded  southward  about  2,400  feet.  To  complete  the 
work  it  will  be  necessary  to  extend  the  excavation  that  far  beyond  its 
original  terminus. 

It  appears,  therefore,  that  out  of  the  total  length  of  channel  exca- 
vated-*18^  miles — ^9.43  miles  have  been  obliterated,  2.11  miles  have 
been  fully  maintained,  and  the  remaining  6.81  miles  have  deteriorated 
75  per  cent.,  and  the  length  of  the  channel  must  be  increased  2,400  feet. 

The  rate  of  deterioration  has  not  been  uniform.  An  examination  of 
the  cut  between  Bolivar  Channel  and  Bedfish  Bar  was  made  in  Octo- 
ber, 1SS2,  by  which  it  was  ascertained  that  about  three-quarters  of  the 
work  hud  been  undone  at  that  time,  which  was  only  two  and  one-third 
years  aftor  its  completion.    (See  Annual  Beport  of  the  Chief  of  Engi- 
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neers  for  1883,  pages  1079, 1080.)  The  remainiDg  qaarter  has  disap- 
peared in  the  four  and  two-third  years  since  October,  1882.  It  is,  as 
might  be  expected  that  the  deeper  the  channel  is  below  the  general 
level  of  the  bottom  of  the  bay  the  more  rapidly  it  will  fill  ap,  in  cases 
like  this  where  there  is  no  concentrated  flow  in  the  channel.  It  is  proba- 
ble that  more  of  the  filling  noted  between  1880  and  1882  occarred  in  the 
first  year  than  in  the  second.  If  the  channel  between  Bolivar  Channel 
and  Kedfish  Bar  be  maintained  at  the  full  depth  of  12  feet  it  will  re- 
quire the  removal  each  year  of  not  less  than  ^  per  cent,  of  the  amoant 
originally  excavated. 

The  deterioration  between  Bed  fish  and  Morgan's  Gnt  has  been  less 
rapid  than  in  the  lower  bay.  It  amounts  to  about  75  per  cent,  in  four 
years,  or  19  per  cent,  per  year,  if  the  rate  of  deterioration  were  nniform. 
But  as  the  rate  must  have  been  greater  the  first  year  than  in  sabae- 
quent  years,  it  is  moderate  to  estimate  that  the  maintenance  of  a  chan- 
nel 12  feet  deep  would  require  the  removal  each  year  of  not  less  than  25 
per  cent,  of  the  amount  originally  excavated. 

Here  are  exact  facts,  which  leave  but  little  scope  for  theory  or  opinioo 
as  to  the  amount  of  work  which  will  be  required  to  maintain  the  channel, 
or  as  to  the  necessity,  when  once  the  excavation  is  begun,  of  pushing  it 
through  to  completion  rapidly  and  then  making  the  work  of  maintenance 
continuous. 

It  sometimes  happens  that  a  temporary  deepening  of  a  channel  will  be 
of  value  to  vessels  using  it,  even  if  it  suBsequently  return  to  its  orig- 
inal condition,  because  it  enables  them  to  load  to  a  deeper  draught  for  a 
longer  or  shorter  period.  Such  is  not  the  case  here.  The  design  is  to 
create  a  commerce  which  does  not  now  exist;  that  is,  to  provide  a  chan- 
nel for  sea-going  vessels  of  deep  draught  such  as  do  not  now  visit  Hous- 
ton or  cross  the  bay  at  all.  The  natural  depth  is  sufficient  for  all  vessels 
which  now  navigate  the  bay,  loaded  to  their  fullest  capacities.  No  use- 
ful result  can  be  obtained  Irom  expenditures  upon  this  work  until  it  is 
completed  and  such  provision  made  for  its  maintenance  as  will  inspire 
confidence  in  its  permanency  as  a  highway  of  commerce.  Important 
trade  will  not  follow  an  uncertain  highway.  To  half  finish  it,  or  one- 
quarter  finish  it  one  year,  and  then  leave  it  to  be  con  tinned  at  some  indefi- 
nite time  in  the  future,  is  a  waste  of  money.  There  should  be  on  hand 
when  the  work  is  begun  funds  sufficient  to  carry  it  through  and  maintain 
it  at  least  one  year. 

It  was  foun<i  that  the  amount  ot  excavation  required  to  make  a 
channel  100  feet  wide  and  12  feet  deep  from  Bolivar  Channel  to  Mor- 
gan's Canal,  which  includes  Morgan's  Cut,  would  be  1,468,909  cubic 
yards,  and  that  the  amount  required  annually  for  maintenance  would 
be  399,183  cubic  yards.  The  cost  of  the  excavation  per  cubic  yard  will 
vary  somewhat  with  the  size  of  the  contract  and  the  degree  of  compe- 
tition among  contractors.  The  work  already  doiie  has  cost,  including 
all  contingencies,  about  25  cents  per  cubic  yard.  At  this  price  the  first 
cost  of  the  excavation  would  be  $367,227.25,  and  the  annual  cost  of 
maintenance  would  be  $99,795.75. 

Believing  it  to  be  useless  to  begin  the  work  with  the  funds  avail- 
able, I  recommended  in  my  report  .of  May  30  that  their  expenditure 
should  be  deferred  until  they  should  be  largely  increased  by  further 
appropriations.  This  recommendation  was  disapproved  *'by  reason  of 
the  maudatory  terms  of  the  act  of  August  5, 1886,  directing  its  expend- 
iture," and  I  was  ordered  to  begin  work  with  as  little  delay  as  prac- 
ticable. 


APPENDIX    T ^REPORT    OP   MAJOR   ERNST.         .        1421 

Proposals  for  doing  the  work  Lave  been  invited  by  public  advertise- 
meot,  bids  to  be  opened  July  20, 1887.  It  is  expected  that  a  contract 
can  be  let  and  the  work  be  begun  by  the  middle  of  Aufi^ust.  There 
should  be  no  difficulty  in  completing  the  contract  by  the  Ist  of  March, 
1888. 

The  estimate,  $317,000,  submitted  for  continuing  the  work  during 
tho  year  ending  June  30,  1889,  is  the  amount  required  to  complete  the 
original  excavation  and  to  maintain  it  one  year.  With  this  sum  and 
with  regular  appropriations  thereafter,  the  work  can  be  carried  to  a 
successful  completion.  With  a  sum  much  less  than  thin,  or  with  irreg- 
ular appropriations  thereafter,  the  work  is,  in  my  judgment,  entirely 
impracticable. 

No  commercial  statistics  for  this  work  can  be  given.  Some  of  the 
best  commercial  minds  in  Houston  believe  that  the  advantages  to  be 
derived  from  enabling  sea-going  ships  to  reach  Buffalo  Bayou  will  be 
vastly  greater  than  the  cost  of  making  and  maintaining  the  channel, 
lu  the  report  upon  the  improvement  of  Buffalo  Bayou  herewith  are 
given  some  statistics  of  the  freight  carried  upon  that  stream.  It  is 
carried  in  barges  drawing  5  feet  when  fully  loaded,  and  towed  by  tugs 
drawing  7  feet  or  less.  These  cross  Galveston  Bay,  but  the  depth  of 
water  is  already  sufficient  to  accommodate  them.  A  large  proportion 
of  this  freight  would  be  loaded  directly  upon  sea-going  ships  if  they 
visited  Houston. 

The  original  estimated  cost  of  this  work  as  here  revised  is $813,553.67 

The  aggregate  atnoant  appropriate  to  Jaly  1,  1887,  is 446, 500. 00 

The  amount  actually  expended  is '. 291,923.16 

The  amoant  anunally  required  for  maintenance  after  the  completion  of 

the  original  work  is 99,795.00 

The  work  is  located  in  the  collection  district  of  Galveston.  The  light-houses  on  or 
near  the  line  of  work  are  at  Bolivar  Point,  at  Fort  Point,  at  half  Moon  Shoal,  and  at 
Redfish  Bar. 

The  amount  of  revenue  collected  at  the  port  of  Galveston  for  the  fiscal  year  ending 
June  30,  1887,  was  $173,894.17. 

Money  statement. 

July  1,  1886,  amountavailahle $159,870.50 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liahilities 
outstanding  July  1, 1886 5,293.68 

July  1, 1887,  amount  available 154,576.82 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1889 317,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


T3. 
IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

There  has  been  no  appropriation  for  tbis  work  since  that  of  Angnst 
2,  1882.  The  balance  available  at  the  beginning  of  the  fiscal  year, 
$311.65,  was  expended  in  making  an  examination  of  the  work  at  the 
mouth,  and  in  office  expenses.  The  revetment  at  the  mouth  hasreceived 
some  damage  from  driftwood,  and  from  storms,  and  tlie  channel  has 
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shoaled  in  some  places  to  4J  feet  at  mean  low  tide.    Owing  to  tbe  soft- 
ness  of  the  bottom,  a  draagb  t  greater  than  4  J  feet  can  be  carried  through. 

The  revetment  requires  repairs  and  extension,  and  additional  di-edg- 
iug  is  needed.  This  work  is  estimated  to  cost  $25,000,  which  is  in  ex- 
cess of  the  balance  of  the  original  estimate  remaining  to  be  appropriated. 
The  original  estimate  is  accordingly  revised. 

The  trade  is  carried  on  entirely  in  schooners.  Thirty-one  schooners 
visit  the  river.  They  all  trade  with  Galveston.  Their  tonnage  ranges 
from  3  tons  to  35  tons  each.  The  majority  draw  about  4  feet  when 
fully  loaded.  One  or  two  can  be  loaded  down  to  4  feet  6  inches.  It  is 
a  very  rare  thing  for  any  vessel  to  go  higher  up  the  river  than  Moss 
BluflF,  20  miles  from  the  mouth.  The  freight  carried  during  the  year 
was  valued  at  about  $220,000,  and  the  freight  charges  were  aboat 
$49,000.  A  statement  of  the  commerce  of  the  river  has  been  furnished 
by  Mr.  Landon  G.  Chambers,  of  Wallisville,  Chambers  County,  Tex., 
which  is  hereto  appended. 

The  original  estimated  cost  of  this  work,  as  here  revised,  is $a9,5>00 

Tbe  aggregate  amount  appropriated  to  July  1,  1887,  is 34,5iX) 

The  amount  actually  expended  is 34,500 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light-house 
is  at  RedAsh  Bar. 

The  amount  of  revenne  ooUected  at  the  )>ort  of  Galveston  for  the  fiscal  year  ending 
June  30, 1887,  was  |172,894.17. 

Money  statement 

July  1,  1886,  amount  available $311.ii& 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1886 ^ 311.  d'l 

•  ""^"^  " 

{Amount  (estimated)  required  for  completion  of  existing  project )iS,  000. 00 
Amount  that  can  be  pron  tably  expended  in  fiscal  year  ending  June  30, 1889    :25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATEMENT  OF  THE  COMMERCE   OF  TRINITY  RIVER,   TEXAS,   FOR  THE  YEAR  ENDI!?G 

JUNE  30,    1887. 

[By  Landon  O.  Chambers,  of  WaHisvUle,  Chambers  County,  Tex.] 

Freight  carried  during  the  year. 


Articles. 


Wood I cords.* 

Cotton ba]es.. 

Charcoal sacks.. 

Cotton  seed tons.. 

Hides 


Alligator  hides 

Livestock head.. 

Chickens dozen.. 


Eggs. 


.do. 


Batter pounds. 

Tallow do... 

Wool sacks. 

Bones t4>ns. 

Potatoes '..bnshels. 

Sweet  potatoes .' do... 

Ganeral  merchandise barrels. 


Total 


Quantity.     Value.      ^Veight 
1  charjpea. 


18,000 

1.000 

40,000 

800 

5,000 

3,000 

1,000 

1,200 

25.000 

1,000 

500 

50 

10 

1,500 

3,000 

10,000 


$72,000 

$38,000.00 

45.000 

1,000.01 

20.000 

4,000.00 

7,200 

i,<oao9 

7,500 

i.250.eo 

2,500 

450.00 

Q.00O 

1,000.00 

2.400 

480.00 

2,500 

500.011 

200 

40.  Oa 

40 

10.  OS 

1,800 

37.50 

90 

2a  00 

1,500 

300.09 

1,500 

3oao« 

50,000 

2. 500. 00 

220,230  I  40.4r.» 
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T4. 

IMPROVEMENT  OF  BUFFALO  BAYOU,  TEXAS. 

Eaffalo  Bayou  is  a  tide-water  stream,  emptying  into  the  San  Jacinto 
Biver  at  Lynchbargh^  about  25  miles  below  Houston.  It  is  one  link  in 
the  water-way  which  connects  Houston  with  Galveston  and  the  Oulf 
of  Mexico.  It  is  shown  upon  the  sketch  (plate  1)  which  accompanies 
the  report  upon  the  ship-channel  in  Galveston  Bay,  herewith.  White 
Oak  and  Simms'  bayous  are  two  of  its  tributaries,  the  first  entering  it 
at  Houston,  and  the  second  at  a  point  about  11  miles  below  the  first. 
The  ultimate  object  of  the  improvement,  as  projected  in  1S80,  is  to  se- 
care  a  channel  12  feet  deep  and  100  feet  wide,  as  in  the  case  of  the  work 
in  Galveston  Bay,  the  aim  being  to  admit  sea-going  ships  to  Houston. 
Below  the  mouth  of  Simms'  Bayou  these  dimensions  are  found  in  nature. 
It  is  between  White  Oak  and  Simms's  bayous  that  improvement  is 
required.  The  banks  here  are  high  and  generally  stable,  though  occa- 
sionally subject  to  land  slides.  The  surface  width  is  generally  greater 
than  100  feet,  but  there  are  some  exceptions  to  this  rule.  The  depth 
in  the  center  of  the  channel  is  usually  9  feet  or  more  at  ordinary  tides* 
but  there  are  occasional  shoals  upon  which  as  little  as  6- feet  is  found, 
and  during  ^^noithers"  the  surface  is  sometimes  lowered  several  feet. 
At  some  points  navigation  is  obstrjicted  by  the  sharpness  of  the  bends. 
It  is  endangered  also  by  sunken  logs  and  stumps  in  the  bed  of  the 
stream  and  by  overhanging  trees  upon  the  banks. 

There  is  upon  the  bayou  a  large  and  important  traffic,  carried  on 
principally  in  barges  towed  by  tugs.  The  tugs  draw  7  t^t  or  less,  and 
the  barges,  when  fully  loaded,  draw  about  5  feet.  While  this  trade  can 
be  economically  carried  on  with  less  dimensions  of  channel  than  those 
contemplated  in  the  project,  Jt  is  greatly  benefited  by  the  partial  im- 
provements which  may  be  made  in  the  earlier  stages  of  the  work.  Use- 
ful results  from  the  expenditure  of  the  appropriations  can  be  obtained 
in  advance  of  the  fall  completion  of  the  work.  A  depth  of  9  feet  at  or- 
dinary tides  will  generally  insnre  a  sufficient  depth  during  ^<  northers.'^ 
The  enlargement  of  the  channel  and  the  removal  of  snags  and  over- 
hanging trees,  and  the  easement  af  bends,  is  of  direct  and  immediate 
ben^t  to  commerce.  The  method  of  conducting  the  work  therefor 
differs  from  that  followed  in  the  case  of  the  ship-channel  in  Galveston 
Bay.  Instead  of  excavating  a  portion  of  the  channel  to  its  full  dimen- 
sions, those  obstructions  which  impede  the  present  navigation  are  re- 
moved first.  A  new  supply  of  sunken  logs  is  found  annually,  and 
considerable  shoaling,  from  surface  wash,  also  occurs  annually. 

Ko  work  was  done  upon  the  stream  during  the  year.  On  the  21st  of 
May  a  contract  was  entered  into  with  John  J.  Atkinson,  of  Houston, 
Tex.,  under  which  work  is  to  be  resumed  July  1.  It  is  proposed  as  far 
as  the  available  funds  will  go,  to  widen  the  water-way  where  the  width 
is  less  than  100  feet,  and  to  deepen  the  channel  where  it  is  less  than  9 
feet  at  mean  low  tide,  by  dredging,  to  ease  the  sharpness  of  bends  by 
cutting  off  the  points,  by  scraping,  and  dredging;  and  to  remove  such 
sunken  logs  and  stumps  from  the  bed,  and  such  overhanging  trees  from 
the  banks,  as  may  interfere  with  navigation,  all  the  work  being  located 
between  White  Oak  and  Simms'  bayous.  The  estimate,  (100,000,  for 
continuing  the  work  during  the  fiscal  year  ending  June  30,  1889,  is  to 
be  applied  in  a  similar  manner. 

It  is  reasonably  certain  thai  the  amount  estimated  for  the  completion 
of  the  present  project,  which  has  heretofore  accompanied  the  annual 
reports  upon  this  work,  will  not  be  sufficient  for  that  purpose.  To  make 
a  new  estimate  would  inv^olve  a  resurvey,  which  is  expensive.    More- 
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over,  it  is  impossible  to  make  au  accurate  estimate  of  what  the  final  cost 
will  be,  if  the  work  be  prosecuted,  as  heretofore,  under  small  and  irregu- 
lar appropriations.  As  the  available  funds  are  Timited,  and  can  not 
well  be  spared  for  a  survey,  I  have  thought  it  proper,  with  this  expla- 
nation, to  retain  the  old  estimate. 

The  Buffalo  Bayou  Ship  Channel  Company  have  acquired  rights  from 
the  State  of  Texas,  in  connection  with  this  stream,  as  in  the  case  of  the 
ship-channel  in  Galveston  Bay.  To  show  exactly  what  these  rights  are, 
I  have  procured  a  copy  of  the  charter  of  the  company,  which  is  hereto 
appended.  Under  this  charter  the  company  seems  to  have  the  right  to 
continue  the  improvement,  taking  it  atauy  stage  short  of  that  where  ves- 
sels drawing  9  feet  can  visit  Houston,  and  then  having  made  the  stream 
navigable  for  such  vessels,  charge  tolls  upon  all  vessels^  however  small 
their  draught.  Although  the  company  has  shown  no  disposition  to  take 
advantage  of  this  right,  it  is  submitted  that  the  right  should  be  extin- 
guished.   Proper  compensation  should,  of  course,  be  made. 

The  principal  trade  of  the  bayou  is  carried  on  by  the  Houston  Direct 
Navigation  Company.  A  statement  of  the  freight  carried  by  them  dur- 
ing the  year  is  hereto  appended. 

Schooners  engaged  in  the  lumber  trade  with  the  Louisiana  coast  fre- 
quently arrive  at  Houston,  but  I  have  not  been  able  to  obtain  any  reli- 
able statistics  of  that  trade.  It  is  believed  to  be  but  a  small  percent- 
age of  the  total. 

The  original  estimated  oost  of  this  work  was $?>^,299.75 

The  aggregate  amoiiiit  appropriated  to  July  1,  1H87,  is 118,750.00 

The  amount  actually  expended  is 100,670.03 

The  work  is  located  in  the  collection  district  of  Galventon.  The  nearest  light- 
houses are  those  in  Galveston  Bay.  The  amount  of  revenue  collected  at  the  port  of 
Galveston  for  the  fiscal  year  ending  June  30,  1887,  was  $172,  tid4. 17 

Money  statement. 

July  1, 1886,  amount  available $432.75 

Amount  appropriated  by  act  approved  Angnst  5,  1886 18, 750. 00 

19,183.75 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1886 1,109.78 

July  1,  1887,  amount  available 18,073.97 

<  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JnneSO,  1889  100, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  improving  Buffalo  Bayou,  Texas,  received  in  remonte  to  adper- 
iisement  dated  March  24,  1887,  and  opened  Apnl  23,  1887,  by  MaJ,  O.  ff,  Smet,  Ccrps 
of  JCnginetrs,  at  Gclvestonj  Tex. 


No. 


Kftme  and  address  of  bidder. 


Character  of  work. 


1     John  J.  Atkinson,  Hoaston,  Tex 


Dred^ng  material  under  water, 
60,000  cubic  yards — per  yard.. 

Dredging  and  scraping  material 
above  water,  12,500  cubic 
yards per  yard.. 

Removing  sunkenlogs,  2,000  cubic 
feet perfect.. 

Kemoving  overohanging  trees, 
250  cuhi<;  feet per  foot. . 

Beraorlng  such  stamps  as  may  be 
neceMiary,  per  cent*  above  act-  ' 
ual  cost  to  the  contractor Cost 


Price.     Amount 


OenU. 


22  ! 


2« 


$11.  < 


Only  one  bid  received— accepted. 
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CHARTER  OF  THK  BUFFALO  BATOU  SHIP  CHANNEL  COMPANY. 
AN  ACT  aatborizlng  the  construction  of  a  ship-ohannel  from  Bollrar  Point  to  the  city  of  Houston. 

Whereas  the  late  constitntional  convention  of  this  State,  on  the  23d  day  of  Jan- 
uary,  A.  D.,  1869,  passed  a  declaration  entitled  *'A  declaration  incorporating  the  Ship 
Channel  Company  from  Bolivar  Point  to  Houston,"  which  said  declaration  purported 
to  create  A.  8.  Richardson,  W.  J.  Hutchius,  T.  H.  Mundiue,  John  Shearae,  T.  W. 
Honse,  R.  O.  Love,  W.  M.  Rice,  A.  Groesbeck,  J.  R.  Morris,  II.  R.  Allen,  S.  Harper  and 
their  associates  a  body  corporate  and  politic,  under  the  name  and  stylo  of  the  ''  Buffalo 
Bayou  Ship  Channel  Company ;"  and  whereas  the  parties  named  in  said  declaration 
and  th<Mr  associates  have  organized  as  a  company,  in  accordance  with  the  t«rms  of 
the  said  declaration,  and  havogdoue  numerous  acts  towards  the  construction  of  the 
ship-channel  contemplated  by  the  said  declaration ;  and  whereas  doubts  exist  con- 
cerning the  force  and  effect  in  law  of  the  said  act  of  the  said  constitutional  conven- 
tion ;  and  whereas  the  construction  of  a  ship-channel  jis  contemplated  by  the  said 
declaration  will  greatly  promote  the  commercial,  agricultural,  manufacturing,  and 
othor  interests  of  the  State  of  Texas:  Therefore, 

Section  1.  Be  it  enacted  by  the  legislature  of  the  State  of  TexaSj  That  A.  S.  Richard- 
son, John  Shearne,  T.  W.  Houne,  R.  O.  Love,  A.  Groesbeck,  J.  R.  Morris,  H.  R.  Allen, 
and  their  associates,  be,  and  the  same  are  hereby,  created  a  body  corpoi-ate  and  politic, 
under  the  name  and  style  of  the  "Buffalo  Bayou  Ship  Channel  Company,"  with  au- 
thority in  said  corporate  name  and  capacity  to  contract;  sue  and  be  sued;  to  plead 
and  be  impleaded;  to  acquire  real  and  personal  property,  by  gift  or  purchase,  and  to 
sell,  grant,  mortgage,  or  alienate  the  same;  to  borrow  money,  and  to  issue  its  bonds 
with  interest  warrants  attached  thereto;  to  make  by-laws  for  its  own  government; 
to  have  succession,  and  a  common  seal;  and  generally  to  do  au.l  perform  all  snch  acts 
and  things  as  may  be  necessary  to,  proper  for,  or  incidental  to  the  carrying  out  of 
its  obligations,  the  maiutenance  of  its  rii;hts  and  privileges,  and  the  accomplishment 
of  the  objects  of  the  company  in  accordance  with  this  act  and  not  inconsistent  with 
the  constitution  and  laws  of  the  State  of  Texas. 

Sec.  2.  That  the  said  company  are  hereby  authorized  to  form,  construct,  own,  and 
maintain  a  ship-channel  from  any  point  at  or  within  the  corporate  limits  of  the  city 
of  Houston,  through  Buffalo  Bayon,  deepening,  straightening,  and  widening  the  same, 
and  through  the  watt^rs  connecting  said  Buffalo  Bayou  with  the  Gulf  of  Mexico  at  Boli- 
var Channel,  deepening  and  removing  the  obstrnctious  thereof  to  the  Gulf  of  Mexico 
at  Bolivar  Channel  (including  the  construction  of  all  locks,  gates,  or  dams  that  may 
be  requisite),  so  as  to  make  said  ship-channel  of  such  continuous  depth,  width,  and 
extent  as  may  be  essential  for  the  purposes  of  foreign  and  domestic  trade'  and  coi^- 
merce,  and  to*build,  own,  and  possess  such  ship-basins  within  or  near  the  corporate 
limits  of  the  city  of  Houston,  in  such  numbers,  depth,  and  capacity  as  may  be  requi- 
site for  the  purposes  of  the  company  with  all  slips,  wharves,  dock^,  buildings,  and 
machinery  necessary  or  in  anywise  pertaining  thereto;  and  the  said  company  are 
furthermore  authorized  to  build,  construct,  and  possess  such  steam-boats,  tug-boats,' 
dredge-boats,  barges,  tools,  machinery,  and  buildings,  or  an 3'  other  property  of  any 
and  every  kind  whatever,  as  maybe  necessary  to,  convenient  for,  or  adapted  to  the 
prosecution,  management,  and  accomplishment  of  this  act  and  the  purposes  of  foreign 
and  domestic  commerce.  « 

Sec.  3.  That  said  company,  in  order  to  accomplish  the  purposes  above  specified,  are 
hereby  empowered  to  perform  such  dredging  and  make  such  excavations,  enlarge 
euch  streams  and  deepen  snch  channels,  cut  off  such  bends,  and  remove  such  obstruc- 
tions in  Buffalo  Bayon  and  the  bays  and  waters  connecting  Buffalo  Bayon  with  the  Gulf 
of  Mexico  at  Bolivar  Channel  as  may  seem  desirable  ana  necessary  to  build  said  ship- 
basins  and  construct  said  ship-channel;  audit  shall  be  lawful  for  said  company  to  ap- 
propriate and  use  snch  lands  in  the  several  bayous,  streams,  gulfs,  and  waters,  or  on  the 
ban  Ks  thereof,  or  lying  contiguous  thereto,  as  may  be  requisite  for  the  specific  pnrposes 
of  this  act,  making  compensation  to  the  several  owners  thereof  as  may  be  agreed  upon 
by  the  parties  and  the  company ;  and  if  unable  to  agree,  then  in  accordance  with  the 
general  railroad  laws  of  the  State,  and  as  provided  therein,  whenever  so  using  or  ap- 
propriating said  lands. 

Sbc.  4.  That  the  capital  stock  of  said  company  shall  be  f  1,000,000  (including  all  its 
property,  real  and  personal,  franchises,  and  rights  to  property),  to  be  divided  into 
shares  of  $100  each,  5  per  cent,  to  be  paid  at  the  time  of  subscription,  and  the  remain- 
der in  installments  of  5  per  cent,  as  often  as  it  may  be  called  for,  after  giving  thirty 
days'  notice  of  said  call  in  some  newspaper  ]mblished  in  the  city  of  Houston.  Such 
subscriptions,  upon  failure  of  payment  thereof,  may  be  enforced  by  said  company  in 
any  oonrt  having  jurisdiction  in  the  State,  or  may  be  sold  at  public  auction,  after 
twenty  days'  public  notice  given,  the  delinquent  being  liable  in  the  full  amount  for 

8872  BNa  87 ^90 
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all  deficiencies  between  the  amouDt  bo  received  at  the  sale  thereof  and  the  unpaid 
balance  on  his  subscription,  and  for  all  proper  charges  and  interest  thereof.  Said 
shares  of  capital  stock  shall  be  deemed  personal  property,^  and  shall  be  transferable 
under  such  rules  and  regnlations  as  may  be  provided  for  in  the  by-laws  of  the  com- 
pany. Nevertheless,  the  board  of  directors  shall  have  authority  to  dispose  of  the 
shares  in  its  capital  stock  in  such  manner  and  on  such  terms  as  they  may  deem  most 
couducive  to  the  interest  of  the  company  and  the  fulfillment  of  1  lie  objects  of  this 
act,  and  shall  be,  furthermore,  authorized  to  commence  operation  wbenevcr  five 
hundred  shares  shall  have  been  taken. 

Sec.  5.  That  the  company  may  receive  in  payment  for  its  shares  or  bonds  the 
work  of  contractors  done,  hire  of  agents,  laborers,  and  employes,  materials  or  machin- 
ery furnished  in  constructing  the  euterprise,  city  or  town  lots,  houses,  land,  and  real 
or  personal  propert.y  of  any  kind  whatever,  bonds  of  the  city  of  Houston,  or  any  other 
corporate  city  or  town,  or  of  any  county  within  the  limits  of  the  State  ;  and  auch  cor- 
porate city,  or  town,  or  county  is  hereby  authorized  to  subscribe  for  said  stock  or 
bonds  and  to  issue  its  bonds  for  the  same.  Said  property  so  subscribed  «hall  be  at 
such  valuation  as  may  be  determined  upon  between  the  parties  and  the  company. 
Each  share  shall  be  entitled  to  one  vote,  either  in  pers<m  or  by  proxy,  and  all  divi- 
dends shall  be  paid  at  the  principal  office  in  the  city  of  Houston,  but  no  dividend 
shall,  at  anv  time,  be  declared  impairing  the  capital  stock. 

Sec.  6.  That  management  of  the  said  company  shall  be  confided  to  a  board  of  nine 
directors,  to  be  elected  annually  by  the  stockholders.  For  the  purposes  of  organiza- 
tion and  commencement  of  the  enterprise,  the  corporators  named  it*  the  first  section 
of  this  act  shall  constitute  the  first  board  of  directors,  to  serve  oneyear,  or  until  their 
successors  are  duly  elected.  The  board  of  directors,  when  duly  conHtituted,  sliull  elect 
their  own  officers  at  their  first  meeting,  and  shall  have  authority  to  fill  any  vacancies 
that  may  arise  in  the  board  from  death,  resignation  or  otherwise.  During  the  inter- 
vals between  the  regular  election  by  the  stockholdoj-s,  the  said  board  (five  of  whom 
shall  constitute  a  quorum)  shall  manage  and  controlthe  business  affairs  and  property 
of  the  company,  and  shall  keep,  or  cause  to  be  kept,  full  and  accurate  records  of  the 
transactions  of  the  company,  of  all  receipts  and  expenditures  made,  and  of  all  pro- 
perty, real  orpersonal,  held,  received,  or  transferred,  and  shall  cause  such  records,  or 
a  synopsis  of  the  same,  to  be  submitted  at  each  annual  meeting  of  the  stockholders. 

Sec.  7.  That  whenever  said  company  shall  have  made  such  ship-channel  navigable 
through  Red  Fish  Bar  and  Morgan^B  Point  for  vessels  drawing  6  feet  of  water,  it  shall 
be  authorized  to  impose  and  collect  of  all  vessels  passing  through  that  portion  of  said 
channel  cut  through  Morgan's  Point,  toll  at  the  rate  of  10  cent-s,  each  way,  per  ton 
measuremciit ;  and  when  said  company  shall  have  made  such  ship-channel  navigable 
through  Red  Fish  Bar  and  Morgan's  Point  for  vessels  drawing  8  feet  of  water,  it  shall 
be  authorized  to  impose  and  collect  of  all  vessels  passing  through  that  portion  of  said 
channel  cut  through  Morgan's  Point  additional  tolls  at  the  rate  of  10  centa,  each 
way,  per  ton  measurement  of  such  vessels;  and  when  said  company  shall  have  made 
snid  channel  navigable  from  the  Gulf  of  Mexico  at  Bolivar  Channel  to  the  city  of 
Houston  for  vessels  drawing  9.  feet  of  water  it  shall  have  the  right  to  impose  and 
collect  of  all  vessels  passing  through  that  portion  of  said  channel,  between  Morgan's 
Point  and  the  city  of  Houston,  or  stopping  at  any  of  the  points  of  landing  between 
Morgan's  Point  and  the  city  of  Houston,  additional  tolls  at  the  rate  of  10  cents,  each 
way,  per  ton  measurement,  of  such  vessels  passing  through  th^  channel,  or  any  por- 
ton  thereof,  made  by  said  company :  Provided,  That  the  whole  amount  of  tolls  upon 
vessels  passing  through  the  entire  length  of  said  channel  from  the  Gulf  of  Mexico,  at 
Bolivar  Channel,  to  the  city  of  Houston,  shall  never  exceed  30  cents,  each  way,  per 
ton  measurement.  And  should  the  city  of  Houston  cede,  transfer,  lease,  or  grant  to 
said  company  its  rights  and  privileges  of  imposing  and  collecting  toll  and  wharfage 
of  all  vessels  navigating  Bufialo  Bayou  within  its  corporate  limits,  then  said  com- 
pany are  empowered  hereby  to  impose  and  collect  such  rates  of  toll  and  wharface  as 
they  may  determine  upon  ;  the  toll,  however,  not  in  any  case  to  exceed  in  the  whole 
amount,  and  including  all  toll  collected,  40  cents,  each  way,  per  ton  measurement  of 
any  vessel. 

Src.  8.  That  if  any  person  or  persons  shall  wilfully  and  maliciously  obstruct,  im- 
pair,, or  destroy  said  ship-channel  or  ship-basins,  or  any  part  thereof,  or  injure  the 
property  of  the  company,  such  person  or  persons  so  offending  shall  be  punished,  when 
presented  by  indictment  of  law,  and  shall  also  be  liable  to  action  for  damages  by 
said  comi)any,  or  any  person  or  persons  whatsoever  that  may  suffer  injury  in  person 
or  property  from  said  obstructions,  and  for  full  amount  of  damages  that  may  be 
occasioned*  thereby. 

Sec.  9.  The  organization  of  the  **  Buffalo'  Bayou  Ship  Channel  Company"  hereto- 
fore entered  into  at  the  city  of  Houston,  in  accordance  with  the  terms  of  the  afore- 
said declaration  of  the  convention,  is  hereby  legalized ;  and  all  the  acts  and  contracts 
of  the  company  done  and  entered  into,  in  accordance  with  the  aforesaid  declaration, 
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are  hereby  declared  to  be  of  fall  force  and  effect ,  provided  nothing  herein  contained 
shall  be  constroed  as  making  valid  any  land  grant  to  said  ''  Buffalo  Bayoa  Ship 
Channel  Company." 

Sec.  10.  ThatEngene  Pilot,  H.  E.  Perkins,  T.  H.  Scanlan,  J.  G.  Tracy,  E.  W.  Cave, 
J.  W.  McDonald,  and  Peter  Gabel  are  hereby  added  and  created  the  associate  incor- 
porators with  those  named  in  seotion  1,  with  the  same  daties,  powers,  and  rights  as 
those  mentioned  in  this  act, 

Sec.  11.  The  franchise,  rights,  privileges  and  immnnities  herein  granted  shall  con- 
tinue to  be  enjoyed  by  said  *'  Buffalo  Bayou  Ship  Channel  Company"  for  the  period 
of  fifty  years  from  the  5£3d  day  of  January,  A.  D.  1869. 

Sec.  12.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  Jaly  28,  1870. 


COMltfERCIAL  STATISTICS  OF  BUFFALO  BATOU,   TEXAS. 

Statement  of  freight  carried  by  the  Houeton  Direct  Navigation  Company  during  the  fiscal 

year  ending  June  30,  1887. 


Articles. 


Cotton 

Cotton-Med  cake 

SailroadlroD 

Olla 

Lumber 

S^t 

Coal 

Castinffs 

Cotton  ties 

Plaster 

Total 


Qaantity. 


Pounds. 

74, 608,  fiOO 

16,444,820 

2, 450, 640 

1, 637,  715 

1, 073,  600 

2, 078, 600 

9. 108, 960 

1, 849.  692 

736,740 

500,000 


*110, 389, 067 


Approxioaate 
▼alae. 


$6, 741, 765 
16,444 
30,633 
81, 8.S5 
24,160 
10, 803 
2^400 
92,485 
14,735 
6,260 


Freight 
charges. 


$74,  S0&  50 

11. 51L  23 

1,715.45 

1, 965. 25 

858.88 

1,662.88 

6, 376. 27 

2,034.66 

881.00 

600.00 


7, 043, 110 


102, 117. 21 


66,195  tons. 


T5. 

IMPROVEMENT  OF  THE  MOUTH  OF  BRAZOS  RIVER,  TEXAS. 


The  work  of  construction  was  last  snspended  in  December,  1884.  It 
was  not  resumed  during  the  year.  '  It  being  understood  that  no  useful 
results  had  been  obtained  from  the  old  works,  and  that  they  were  in  a 
dilapidated  condition,  It  was  necessary ;  before  proceeding  to  expend 
the  appropriation  of  818,750,  contained  in  the  river  and  harbor  act  of 
August  6,  1886,  to  make  a  resurvey  of  the  locality,  with  a  view  to  re- 
vising the  project.  Owing  to  a  pressure  of  other  work  tbe  survey  could 
not  be  undertaken  until  late  in  May.  The  field-work  was  completed 
June  15,  At  the  end  of  the  year  the  map  was  in  process  of  construc- 
tion. 

The  results  of  tbe  survey  not  being  available  for  use,  I  have  not  been 
able  to  give  the  work  the  careful  study  which  should  precede  an  esti- 
mate of  funds.  I  am  suflSciently  familiar  with  it,  however,  to  bo  certain 
that  the  amounts  estimated  in  the  last  annual  report  are  not  excessive. 

I  therefore  renew  the  estimate  of  last  year  for  continuing  tbe  work 
daring  the  next  fiscal  year,  viz,  $100,000. 
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Commercial  statistics  for  the  year  have  been  collected,  and  are  here- 
with trausmitted. 

The  ortgiual  eHtimated  cost  of  this  work  was $522,890.44 

Aggregate  amouut  appropriated  to  July  1,  1887 158, 750. 00 

Amouut  actually  expended 140,833.94 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light-hoose 
is  at  the  entrance  to  Galveston  Harbor. 

The  amount  of  revenue  collected  at  the  port  of  Yelasco,  Tex.,  for  the  fiscal  jear 
ending  June  30,  18«7,  was  $ , 

Money  statemetit. 

July  1,  1886,  amouut  available '. $168.53 

Amouut  approx)riated  by  act  approved  August  5,  1886 18,750.00 

18,918.53 
July  1,  1887,  amount  expended  during  Ascal  year,  exclusive  of  liabilities 
outstanding  Julj-  1, 1886 1,002.47 

July  1,  18'i^7,  amount  available 17,916.06 

{Amount  (estimated)  required  for  completion  of  existing  project 364, 000.00 
Amouut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1889  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


commercial  statistics  of  urazos  river,  texas. 

report  of  mr.  h.  c.  ripley,  assistant  engineer. 

United  States  Engineer  Office, 

Galveston,  Tex.,  July  23,  1887. 

Major  :  I  have  the  honor  to  make  the  following  report  relating  to  the  commerce  of 
Brazos  River: 

•  In  accordance  with  your  written  instructions  of  May  28,  1887,  from  which  I  make 
the  following  extract :  '^  In  connection  with  the  survey  of  the  month  of  Brazos  River, 
you  are  requested  to  ascertain  as  far  as  practicable  the  amount  of  commerce  which  has 
used  this  entrance  during  the  past  year  or  during  the  calendar  year  1886.  The  infor- 
mation desired  is  the  number,  size,  draught,  and  character  of  the  vessels  which  en- 
tered or  left  the  river,  the  kind,  amount,  and  value  of  the  freight  carried  by  them,  and 
the  amount  of  the  freight  charges,''  every  source  from  which  it  was  believed  this  in- 
formation could  be  obtained  has  been  consulted,  and  it  is  to  be  regretted  that  very 
little  definite  information  could  be  obtained. 

Snch  information  as  it  was  possible  to  get  consists  mainly  of  estimates  made  by 
people  living  and  doing  business  on  the  river  and  those  engaged  in  the  transporta- 
tion of  freight.  ^ 

Only  coastwise  vessels  are  engaged  in  this  trade. 

From  the  records  of  the  custom-house  at  Galveston  it  is  learned  that  for  the  fiscal 
year  ending  June  30,  1887,  there  were  49  schooners  and  1  sloop,  with  an  aggregate 
tonnage  of  819  tons,  arrived  at  Yelasco,  presumably  via  the  month  of  the  river.  In 
addition  to  these,  there  is  1  steamer  which  makes  regular  trips  between  Galveston 
and  Columbia  during  the  winter  months,  via  the  canal,  and  there  are  also  a  uomber 
of  smaller  craft  which  enter  the  river  by  this  route. 

Mr.  J.  L.  Hudgins,  the  canal  keeper,  estimates  that  of  the  nnmber  of  vessels  which 
enter  the  river  more  than  50  p^^r  cent,  enter  via  the  canal ;  but,  on  account  of  their 
smaller  size,  they  carry  something  less  than  50  per  cent,  of  the  freight. 

The  draught  of  vessels  in  this  trade  is  limited  by  the  depth  of  water  on  the  bar  and 
in  the  canal.  The  depth  of  water  on  the  bar  varies  considerable  from  month  to  month. 
The  maximum  draught  loaded  of  vessels  which  make  regular  trips  by  the  outside  ronto 
was  4^  feet.  During  the  month  of  September  no  vessel  was  able  to  cross  the  bar. 
The  depth  of  water  in  the  canal  is  at  present  not  over  3  f\9et,  and  I  am  informed  that 
a  rapid  filling  is  taking  place  which,  unless  dredging  be  resorted  to,  will  in  the  near 
future  render  the  oanal  of  but  little  value. 
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The  kiiidy  amount,  and  valne  of  freight  carried  and  the  amount  of  freight  charges 
is  shown  by  the  following  estimates : 

Estimate  of  Mr,  J,  Metcalfe,  of  Felaaoo,  of  the  amount  of  produce  shipped  from  Brazoria 

County  for  the  year  ending  December  31, 1886. 


Articles. 


Cotton balca.. 

CottoQ-seed tons.. 

Ik>n<)8 do.  .1, 

SnfEiir .-. hogsheads.. 

Molasses do — 

Wood cords. 


Total 


Qnantlty.     ^^^|J* 


5,000 
1,500 
1,000 
2.000 
4,000 
2,000 


$5,000. 
4,500 
5,000 
5,000 
8,200 
4,000 

26,700 

In  addition,  $"200,000  worth  of  general  merchandise  entered  the  river  via  Velasoo, 
upon  which  the  freight  charges  were,  per  barrel,  50  cents  by  steamer  and  40  cents  by 
sailing  cruft. 


Estimate  of  Messrs.  J.  G,  Smith  tjf'  Bro.,  dealers  in  general  merchandise,  Columbia,  of 
freight  carried  or  that  would  be  carried  by  boata  navigating  the  Brazos  JRirer. 


Articles. 


Cotton bales. 

Cotton  seed tons. 

Snuar hogsheads. 

Molasses barrels. 


Total. 


Valne. 


$400,  000  ' 
40.000  I 
40,000  I 
25,000 


Freight 
charges. 


505,  000 


$7,500 

15.000 

3,000 

1,800 


27,300 


The  lip  freiglifc  would  be  at  least  double  the  above  figures  in  value  aud  freight 
charges. 

Mr.  George  O,  Jar  vis,  m&uager  of  a  large  sugar  plantation  ou  the  river,  estimates 
the  annual  sugar  product  at  from  500  to  GOO  hogsheads.  He  also  furni-shed  the  fol- 
lowing list  of  freight  charges  : 

Cotton,  to  Calveston per  bale..  §0.75 

Cotton  seed,  to  Galveston per  ton . .     3. 00 

Sugar,  to  Galveston per  hogshead..     2.00 

Molasses,  to  Galveston - per  barrel..       .80 

General  merchandise,  from  Galveston per  cwt..       .  30 

Lumber,  from  Calcasieu  to  Columbia per  M..     7.00 

Very  respectfully,  your  obedient  servant, 

H.    C.    KiPLKY, 

United  Staffs  AsHmtant  Engineer, 


T6. 


IMPROVEMENT  OF  PASS  GAVALLO,  INLET  TO  MATAGORDA  BAY.  TEXAS. 

The  work  of  construction  was  last  suspended  in  July,  1885.  It  was 
not  resumed  dnrinfif  the  year.  Upon  assuming  charge  of  it  late  in  the 
autumn  of  188G,  I  found  that  the  engineering  staff  had  been  disbanded 
ou  account  of  the  failure  of  the  appropriation  bill  the  3'ear  before,  and 
that  but  little  was  known  in  this  office  as  to  the  condition  of  the  works 
or  the  results  attained  by  them.    It  was  understood  that  they  were  in  a 
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dilapidated  coudition.  It  was  necessary  before  proceeding  to  expend 
the  appropriation  of  $37,500,  contained  in  the  river  and  harbor  act  of 
August  5, 188G,  to  make  a  resurvey  of  the  locality  and  a  careful  exami- 
nation of  the  works  with  a  view  to  revising  the  project.  Owing  to 
inclement  weather  and  to  a  pressnre  of  other  work,  the  survey  coald 
not  be  undertaken  until  late  in  May.  A  party  was  dispatched  from 
Galveston  on  the  30th  of  Ma3',and  reached  the  ground  on  the  7th  of  Jnne, 
It  is  still  in  the  field.  • 

As  in  the  case  of  Brazos  Eiver,  it  has  not  been  possible  to  give  the 
work  the  careful  study  which  should  precede  an  estimate  of  funds.  It 
is  altogether  certain,  however,  that  the  estimates  contained  in  the 
last  annual  report  are  not  excessive.  The  jetty  upon  which  the  expend- 
itures have  been  applied,  was  estimated  to  cost  (760,100.  About 
$290,000  has  been  expended,  which  is  about  38  per  cent,  of  the  esti- 
mate, while  not  more  than  14  per  cent,  of  the  work  had  been  placed  at 
the  time  of  its  suspension  in  July,  1885.  I  therefore  renew  the  estimate 
of  last  year  for  continuing  the  work  during  the  next  fiscal  year,  Tiz", 
(200,000. 

The  town  of  Indianola,  at  which  the  custom-house  was  formerly 
located,  the  only  town  of  any  importance  on  Matagorda  Bay,  has  been 
abandoned.  It  suffered  so  severely  during  the  storm  of  1875,  and  again 
during  that  of  last  August,  that  the  inhabitants  have  concluded  to  seek 
a  safer  location.  The  custom-house  has  been  removed  to  Eagle  Pass,  on 
the  Bio  Grande.  No  steamer  has  entered  Matagorda  Bay  during  the 
year.  Small  coastings  schooners,  drawing  5  feet  or  less,  still  visit  Port 
Lavaca,  upon  Lavaca  Bay,  which  communicates  by  shoal  water  with 
Matagorda  Bay  on  tbe  north.  A  statement  showing  the  amount  of 
this  trade  is  hereto  appended.  The  improvement  of  Pass  Cavallo  at 
this  time  is  desirable  rather  as  a  port  of  refuge  than  as  a  highway  of 
commerce.  In  the  former  capacity  it  will  be  of  benefit  to  all  of  the 
coasting  trade  of  Texas. 

The  original  estimated  cost  of  this  work  was $1 ,  039, 280. 00 

The  aggregate  amoaat  appropriated  to  July  1,  1387,  is 3*427, 500.  UO 

The  ainoant  actually  expended  is 2iW,  095. 16 

The  work  is  located  in  the  collection  district  of  Saluria.  The  nearest  light-honse  is 
upon  Matagorda  Island.  There  was  no  revenue  collected  at  Indianola  or  Port  LaTaea 
during  the  fiscal  year  ending  June  30,  1887. 

Money  statement 

July  1,  188G,  amount  available $2,034.88 

Amount  appropriated  by  act  approved  August  5, 1886 , , 37, 500. 00 

39, 5:i4. 88 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 18«6 $1,138.78 

Julyl,  1887,  outstanding  liabilities 991.26 

2, 130. 04 

July  1, 18d7,amount  available .* 37,404.84 

{Amount  (estimated)  required  for  completion  of  existing  project 1,366,780.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 
1889 200,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 
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Statement  of  vessels  which  entered  and  left  Matagorda  Bay,  Texas,  during  the  fiscal  year 

ending  June  30, 1887. 


TSfsame  of  resMl. 


FatrPlay  ... 
QnintaDa  ... 
£l.  Jndaon.  . 
LAke  Aastin 


Tidal  "Wave.... 

S«a6all , 

Ifellie  Sweeney 
Colombo 


Total 


t 

• 

•♦a 

tt 

k 

P 

■^  1 

s 

o   > 

«  . 

^    : 

Entered. 


Cargo. 


F9eL 

5 

1 

-5* 

2 

5 

1  1 

4J 

15 

3* 

2 

4 

17 

3f 

11 

4i 

15 

64 

Lamber 

..-.do 

Fiah 

General  mer 
ehnudise. 

...do 

...do 

..  do 

...do 


®  6 


$405 

1,  2(50 

50 

150,000 

10,000 

85,000 

55,  000 

150,000 


451, 715 


**  be 
o 


$108 
336 


2,250 

300 
2,550 
1,050 
2,--i50 


9,444 


o 


1 

2 

1 

15 

2 
17 
11 
15 

64 


All  the  above  were  RailtDg  vessels,  schooner  rigged. 
Lavaca,  Tex.,  July  11, 1887. 


Left 


Cargo. 


Emi 


XT:::::: 

do 

Bides,  wool, 

cotton. 
...do 


dn 
do 
do 


S<Hi   o 


$7,  50O 

1,000 
8.500 
5,500 
7,600 


$1,200 

100 

850 

650 

1.200 


SO.OjDO 


3,900 


T.  D.  Woodward, 

Deputy  Collector, 


T  7. 

IMPBOVEMEI^T    OF   ARANSAS    PASS   AND    BAY    UP   TO   EOCKPOET  AND 

CORPUS  CHEISTl,  TEXAS. 

Works  for  the  improvement  of  this  locality  (see  sketch  Plate  II)  were 
begnn  iu  1880,  and  were  last  suspended  in  April,  1885.  Before  the 
works  were  begun  the  pass  was  moving  bodily  in  a  southwestward  di- 
rection, the  southerly  shore  being  eroded  and  the  northerly  shore  ad- 
vancing by  accretion.  The  rate  of  movement  between  1868  and  1878 
was  about  200  feet  per  year.  The  depth  upon  the  bar  in  its  natural 
state  varied  greatly.  It  was  9  feet  in  1852  and  1853,  7 J  feet  in  1868, 
9J  feet  ill  1871,  7  feet  in  1875,  and  7  feet,  in  1878  all  at  mean  low  tide. 
The  available  harbor  room  within  the  bar  also  varied  greatly.  The 
area  inclosed  within  the  curve  of  24  feet  depth  was  64.28  acres  in  1868 
and  96.87  acres  in  1878.  Mustang  and  Saint  Joseph's  islands,  which 
bounded  the  pass,  were  composed  of  fine  sand,  and  their  surfaces  were 
being  eroded  by  wind,  the  material  being  swept  into  the  channels. 
The  works  had  for  their  object  (1)  to  stop  the  southward  movement  of 
the  pass  and  to  fix  iti^  position ;  (2)  to  deepen  the  channel  over  the  bar 
at  the  entrance  to  12  feet)  and  (3)  to  stop  the  erosion  of  the  bounding 
islands  by  wind. 

In  assuming  charge  of  this  improvement  late  in  the  autumn  of  1886 
I  had  reason  to  believe  that  the  works  constructed  had  not  proved  en- 
tirely successful.  Before  proceeding  to  the  expenditure  of  the  appro- 
priation of  August  5,  1886,  it  was  necessary  to  make  a  resurvey  of  the 
locality  and  a  careful  examination  of  the  works.  Owing  to  the  lateness 
of  the  season  the  survey  had  to  be  deferred  until  March.  It  was  begun 
March  15  and  the  field  work  completed  May  22.  The  results  were 
forwarded  with  my  report  of  June  22.  They  may  be  summarized  as 
follows : 

The  works  constructed  to  stop  the  southward  movement  of  the  pass, 
consisting  of  seven  groins,  a  breakwater,  and  a  revetment,  have  par- 
tially accomplished  their  object.     The  erosion  of  the  shore  has  con* 
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tiDued,  bnt  it  has  been  very  much  slower  than  it  was  before.  Instead  of 
260  feet  per  year,  which  was  the  rate  before  1878,  the  rate  has  been, 
since  the  completion  of  the  work  in  1882,  abont  70  feet  per  year.  Th^y 
have  suffered  serious  damage,  and  can  not  be  relied  upon  to  retard  tbe 
erosion  for  any  prolonged  period.  The  great  increase  of  the  depth  of 
the  water  at  the  places  where  they  are  located  prohibits  an  attempt  to 
restore  them.  A  new  protection  must  be  placed  in  their  rear,  utiiiziug 
what  remains  of  them  as  far  as  practicable. 

The  work  designed  to  deepen  the  channel  over  the  bar,  consisting  of 
a  single  jetty  constructed  upon  the  south  side  of  the  entrance,  has  had 
no  important  effect  upon  the  bar  and  is  in  a  dilapidated  condition.  The 
channel  depth  over  the  bar  is  now  8^  feet,  and  the  channel  crosses  the 
jetty. 

The  works  designed  to  stop  the  erosion  of  the  surface  of  the  islands 
by  wind,  consisting  of  sand-fences  and  plantations  of  salt  cedars,  have 
disappeared  and  left  no  trace  behind  them. 

The  plan  of  the  improvement  being  in  my  judgment  defective,  I  sub- 
mitted in  the  report  above  referred  to  a  new  plan.  It  is  shown  in  out- 
line upon  the  accompanying  sketch  (Plate  II).  It  is  proposed  to 
abandon  so  much  of  the  old  line  of  the  south  jetty  as  curves  north- 
wardly, and  by  an  easy  change  of  direction  southwardly  to  conduct  the 
jetty  by  the  shortest  line  to  deep  water.  A  north  jetty  is  proposed, 
which  shall  be  parallel  to  the  outer  portion  of  the  south  jetty  and  2,000 
feet  from  it.  Both  jetties  are  to  extend  out  to  the  20-foot  curve,  to  be 
12  feet  thick  on  top  at  their  inner  extremities,  increasing  to  24  feet 
thick  at  their  sea  ends,  their  crests  to  be  5  feet  above  mean  low  tide, 
and  to  be  composed  of  teredo-proof  material  throughout,  the  founda- 
tions being  simply  a  broad  base  of  ordinary  riprap.  They  are  expected 
to  secure  and  maintain  a  channel  depth  of  not  less  than  20  feet.  For 
the  protection  of  the  hea<l  of  Mustang  Island  it  is  proposed  to  cover  the 
slope  from  high-water  mark  out  to  the  bottom  of  the  channel,  or  near 
to  it,  with  a  continuous  revetment  of  riprap  about  18  inches  thick.  The 
latter  work,  being  of  the  lirst  necessity,  will  be  undertaken  first.  It  wUl 
require  all  of  the  funds  now  available.  The  cost  of  the  new  works  is 
estimated  to  be  $1,088,500. 

During  the  fiscal  year  ending  June  30,  1889,  it  is  proposed  to  com- 
plete the  protection  of  the  head  of  Mustang  Island,  and  to  construct 
both  jetties  out  to  the  20-foot  curve. 

Commercial  statistics  are  hereto  appended: 

The  origiDal  estimated  cost  of  this  work,  as  here  revised,  is ;|2, 052, 543. 72 

The  aggregate  amouot  appropriated  to  July  1,  18^7,  is 481, 25(i.  00 

The  amount  actually  expended  is 383,618.052 

In  addition  to  this  there  was  expended  the  sum  of  $9,9:H.  93,  contributed  by  the 
citizens  of  Kockport  and  Corpus  Christi. 

The  work  is  located  in  the  collection  district  of  Corpus  Christi,  Tex.  The  nearest 
light*house  is  upon  Harbor  Island. 

The  amount  of  revenue  collected  at  the  port  of  Corpus  Christi  during  the  fiscal 
year  ending  June  30,  1887,  was  $54,158.75. 

Money  statement. 

July  1,  188G,  amoant  available <$2,999.90 

Amount  appropriated  by  act  approved  August  5,  1886 101 ,  ti50. 00 

104,249.90 
July  1,  1867,  amount  expended  during  fiscal  year,  exclusive  of 

habilitiesoutstanding  July  1,  1886 |6, 488.92 

July  1,  1887,  outstanding  liabilities 129.00 

6, 617. 92 

July  1,  1887,  amount  available 97,631.98 
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Amount  (estimated)  reqaired  for  completion  of  existing  project $1, 571, 293. 72 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 

1889 •. 1,500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


STATEMENT  SHOWING  THE  RECEIPTS  AND  SHIPMENTS  OF  GENERAL  MERCHANDISE, 
LUMBER,  ETC.,  AT  THE  PORTS  OF  CORPUS  CHRI8TI  AND  ROCKPORT,  TEXAS,  DUR- 
ING THE  FISCAL   YEAR  ENDING  JUNE  30,    1887. 

[Famished  by  Cbas.  F.  Bailey,  esq.,  collector  of  cnstonis.  Corpus  Christi,  Tex.] 

CORPUS  CHRISTI,   TEX, 

Amonnt  of  general  merchandise  received ponnds . .  16, 071, 089 

Amonnt  of  general  merchandise  shipped do 11, 884, 605 

Amoant  of  Inmber  received feet . .  5, 747, 808 

Nnniber  of  steam  vessels  entered .* 23 

Number  of  steam  vessels  cleared 23 

Nnmber  of  sail  vessels  entered : 145 

Number  of  sail  vessels  cleared  .- 145 

ROCKPORT,   TEX. 

Number  of  cattle  shipped  outward head..  4,003 

Amount  of  merchandise  shipped  outward pounds..  412,000 

Amount  offish  and  turtle  shipped  outward do 140,000 

Amoant  of  merchandise  received do 2,234,000 

Amount  of  lumber  received feet..  222,000 

Passengers,  outward 78 

Total  amount  of  revenue  collected  in  the  dtstrictof  Corpus  Christi,  Tex.,  |54, 158.75. 
No  means  of  ascertaining  the  draught  of  vessels.    The  greatest  depth,  however,  was 
Si  feet. 
No  means  of  ascertaining  the  value  of  freight  carried,  nor  the  number  of  passengers. 
Freight  charges  averaged  about  2d  cents  per  hundred. 


T8. 
IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS. 

The  work  of  construction  here  was  last  suspended  in  October,  1884. 
The  results  having  proved  unsatisfactory,  the  improvement  was  referred 
by  the  Chief  of  Engineers,  under  date  of  December  8, 18S5,  to  the  Board 
of  Engineers  for  a  report.  The  Board  called  for  certain  information 
which  involved  a  resurvey  of  the  harbor  and  other  investigations.  A 
party  under  the  orders  of  First  Lieut.  George  A.  Ziun,  Corps  of  Engi- 
neers, United  States  Army,  left  Galveston  on  the  24th  of  June,  1887,  to 
procure  the  desired  information.  At  the  end  of  the  year  this  work  was 
in  progress. 

No  careful  estimate  of  funds  can  be  prepared  in  advance  of  the  report 
of  the  Board.  It  is  certain,  however,  that  the  estimates  contained  in 
the  last  annual  report  are  not  excessive.  That  the  work  may  not  be 
left  unprovided  for,  I  renew  the  estimate  of  last  year  for  continuing  it 
during  the  next  fiscal  year,  viz,  $200,000. 

Some  commercial  statistics  of  the  port  are  hereto  appended. 

The  orijsinal  e.stimated  cost  of  the  work  was *S678, 084. 50 

The  aggregate  amouDt  appropriated  to  J aly  1,  1887,  is t222, 500. 00 

The  amoaut  actually  expended  is 185,204. 17 

*  Snbject  to  ff vision. 

tin  addition  there  was  appropriated  in  1878  $6,000,  which  was  applied  to  removing  a  wreck. 
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The  work  is  located  in  the  collectioD  district  of  Brownsville.  The  nearest  light- 
house is  the  Brazos  Santiago  Light-House  on  Padre  Island. 

The  amount  of  revenue  coUectiod  at  tne  port  of  Brownsville  for  the  fiscal  year  end- 
ing June  30,  18«7,  was  $32,515.78. 

Money  statement. 

July  1,  1886,  amount  available $336.28 

Amount  appropriated  by  act  approved  August  5, 1886 37, 500. 00 

37,836.28 
July  1,  1887,  amount  expended  duriog  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $265.96 

July  1,  1887,  outstanding  liabilities 274.49 

540. 45 

July  1,  1887,  amount  available J7,295.83 

{Amount  (estimated)  required  for  completion  of  existing  project 455, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIA.L  STATISTICS  OF  BRAZOS  SANTIAGO,   TEXAS. 

CusTOM-HousK,  Brownsville,  Tex., 

Collector's  Office,  July  25, 1887. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  23d  ultimo, 
asking  for  commercial  statistics  of  this  district  for  the  last  fiscal  year,  and  would 
have  answered  same  before  but  have  been  delayed  by  pressing  official  business. 

The  amount  of  revenue  collected  in  this  district  of  Brazos  de  Santiago  during  the 
fiscal  year  ending  June  30,  1887,  was  $32,515.78. 

There  enters  and  dears  about  once  every  ten  or  twelve  days  during  the  year,  a  Mor- 
gan Line  steamer  of  about  1,000  tons  burden,  at  present  the  AransaSi  of  67df73  tons; 
the  following- named  schooners  in  the  lumber  trade  between  this  port  and  Calcasieu, 
La.,  chiefly  the  George  Locke,  Catha  Minerva,  Leman  No,3,  Henrietta,  Lottie  Mayo,  Willie 
Ann^  Tilly  Ida,  and  Quintana,  They  make  frequent  trips,  say  about  sixty  during  the 
year,  carry  no  passengers,  and  not  being  recorded  in  this  district,  tonnage  can  not  be 
given.  They  bring  here  cargjoes  of  lumber  and  generally  take  away  cargoes  of  bones, 
sometimes  with  hay  or  brick,  but  not  being  required  to  enter  or  clear,  the  statistics 
can  not  be  given.  The  light-house  steamer  Pansy,  the  Coast  Survey  schooner  A,  Bor- 
den, the  French  bark  Agrtcola^  of  311  tons,  from  Bordeaux,  France,  and  the  Mexican 
schooner  Bravo,  26.79  tons,  from  Tampico,  Mexico. 

The  French  bark  Agrioola  entered  once  during  the  year  with  an  assorted  cargo  of 
wines,  liquors,  fancy  groceries,  etc.,  of  the  value  of  $14,000,  and  cleared  in  ballast  for 
Tuxpan,  Mexico.  The  schooner  Bravo  entered  with  20  tons  of  fruit  and  com  from 
Tampico,  Mexico,  and  cleared  for  same  port  in  ballast.  Ko  passengers  were  broai^ht 
by  either  of  these  vessels.  All  passengers  are  brought  by  the  Morgan  Line  as  a  rule. 
•>«■••••* 

The  other  information  request'Cd  in  your  letter  we  have  no  records  of,  and  I  am 
therefore  unable  to  furnish. 

I  trust  the  foregoing  may  be  of  service  to  yon. 
Very  respectfully, 

J.  J.  COCKK, 

Collector, 
O.  H.  Ernst, 

Major  of  Engineers. 


T9- 

PROTECTION  OF  RIVER  BANK  AT  FORT  BROWN,  TEXAS. 

This  work  was  suspended  in  Janaary,  1881.  In  the  annual  report  of 
1882,  it  was  stated  that  no  further  work  by  the  Government  waa  desir- 
able. It  was  recommended  that  no  further  appropriation  be  made,  and 
none  has  been  made  since  or  recommended  to  be  made.    During  the 
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last  fiscal  year  $3.54  has  been  expended  in  the  stationery,  and  clerical 
labor  involved  in  making  the  regular  monthly  and  annual  reports,  leav- 
ing the  balance  now  remaining  unexpended  $1,000.  As  Congress  ap- 
pears to  have  abandoned  the  work,  J  was  authorized  by  your  letter  of 
June  30, 1887,  to  drop  it  from  the  list  of  those  under  my  charge.  The 
record  is  closed  with  this  report. 

Mo7iey  statement  ' 

Jnly  1, 1886,  amount  available $1,003.54 

July  1,  1887,  amount  available 1,000.00 


T  10. 

PRELIMINARY  EXAMINATION  OF  CEDAR  BAYOU,  TEXAS,  WHERE  IT  EMP- 
TIES INTO  GALVESTON  BAY. 

United  States  Engineer  Office, 

Oalveston^  Tex.,  January  10, 1887. 

General:  The  river  and  harbor  act  of  August  5, 1886,  provided  for 
the  survey  or  examination  of  **Oedar  Bayou,  where  it  empties  into  Gal- 
veston Bay,"  if,  after  a  preliminary  examination  by  a  local  engineer,  the 
stream  should,  in  the  opinion  of  the  Chief  of  Engineers,  be  worthy  of 
improvement  by  the  General  Government. 

By  your  letter  of  September  27,  1886,  this  prelin^inary  examination 
was  assigned  to  Major  Mansfield,  and  it  has  since  fallen  to  me  as  his 
successor  in  charge  of  this  office.  I  am  required  to  state  whether,  in 
my  opinion,  the  stream  is  worthy  of  improvement,  with  reasons. 

Under  the  river  and  harbor  act,  approved  June  23,  1874,  a  survey  of 
this  locality  was  made  in  l^ovember,  1874,  under  the  direction  of  Oapt. 
C.  W.  Howell,  whose  report  may  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1875,  page  941. 

Captain  Howell  estimated  that  it  would  cost  $5,750  to  excavate  a 
channel  100  wide  and  5  feet  deep  through  the  bar  at  the  mouth  of  the 
bayou,  and  he  thought  that  the  commerce  of  the  stream  was  sufficient 
to  justify  that  expenditure.  He  thought  that  subsequent  dredging 
would  be  required  from  time  to  time  to  maintain  the  channel,  but  for 
this  he  made  no  estimate. 

Since  the  date  of  Captain  HowelPs  report  much  dredging  has  been 
done  in  Galveston  Bay,  and  comparative  surveys  have  furnished  data 
for  estimating  the  degree  of  permanency  of  such  work.  A  channel  was 
dredged  by  the  Buffalo  Bayou  Ship-Channel  Company  in  1875-76  for 
a  distance  of  about  5  miles  out  into  the  bay  from  Morgan's  Point,  the 
width  of  the  cut  beiug  from  120  to  150  feet,  and  the  depth  of  excavation 
being  nowhere  less  than  OJ  feet.  An  examination  in  1883  of  the  lower 
«nd  of  this  cut  showed  that  so  far  as  the  examination  extended  it  had 
been  entirely  obliterated. 

Between  May,  1879,  and  May,  1880,  a  channel  100  feet  wide  and  12 
feet  deep  at  mean  low  tide  was  cut  by  the  Government  from  Bolivar 
Channel  to  Bedfish  Bar  a  distance  of  9^  miles,  the  average  depth  of 
the  excavation  being  about  4  feet,  and  the  amount  of  material  re- 
moved being  703,646  cubic  yards.  In  October,  1882,  there  had  been 
a  fill  of  about  543,000  cubic  yards,  or  77  per  cent,  of  the  amount  ex- 
cavated. The  average  depth  of  the  fill  was  2.91  feet,  which  is  73  per 
cent,  of  the  average  depth  of  the  cut.    (See  Annual  Eeport  of  the  Chief 
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of  Engineers  for  1883,  pp.  1079, 1080).    That  is,  in  2J  years  about  three- 
quarters  of  the  work  had  been  undone  by  natnral  causes. 

It  is  reasonable  to  suppose  that  the  rate  of  deterioration  would  be 
more  rapid  during  the  first  year  than  during  the  second,  and  it  is  there- 
fore favorable  to  the  easy  maintenance  of  ^he  channel  to  assume  that 
the  rate  was  uniform  during  the  2^  years.  Even  with  this  assumption 
it  appears  that  the  amount  of  fill  was  oVer  30  per  cent,  per  year  of  the 
amount  of  excavation. 

There  is  nothing  about  the  bar  at  the  mouth  of  Cedar  Bayou  which 
gives  reason  to  expect  greater  permanency  in  an  excavation  made  there 
than  in  one  made  elsewhere  in  Galveston  Bay.  On  the  contrary,  the 
direction  of  the  flow  of  San  Jacinto  Biver  would  indicate  that  a" more 
rapid  fill  might  be  expected  there  than  elsewhere.  It  is  rather  an  un- 
derestimate therefore  to  assume  that,  whatever  amount  may  be  required 
to  excavate  the  channel,  at  least  30  per  cent,  of  that  amount  will  be  re- 
quired annually  to  maintain  it. 

I  am  not  able  without  a  new  survey  to  verify  the  estimate  made  by 
Captain  Hov^ell  in  1874,  but  it  is  probable  that  that  ei^timate,  $5,750,  is 
not  very  far  from  what  the  work  would  now  cost.  Thirty  per  cent,  of 
$5,750  is  $1,725,  which  maybe  taken  as  the  annual  cost  of  maintenance. 
This  sum  capitalized  at  4  per  cent,  is  $43,125.  Adding  this  to  the  origi- 
nal cost  of  the  work,  we  find  its  total  cost  to  be  $48,875,  instead  of 
$5,750 ;  or,  reversing  the  process  and  adding  the  interest  on  the  original 
cost — 4  per  cent,  on  $5,750=$230 — to  the  actual  cost  of  maintenance,  we 
have  an  annual  outlay  of  $1,955  as  the  amount  required  to  construct 
and  maintain  the  proposed  improved  channel. 

This  is  the  measure  of  the  benefit  that  those  who  use  the  channel  mast 
derive  annually  from  its  improvement  to  make  the  work  expedient. 

In  a  letter  to  this  oflice  dated  December  20, 1886,  from  Mr.  J.  P.  Davie, 
of  Galveston,  Tex.,  the  commerce  of  Cedar  Bayou  for  the  first  eleven 
months  of  1886  is  stated  to  be  as  follows: 

Transported  from  the  Bayon  to  Galveston  : 

Bricks,  602,304,  valued  at $60,000 

Cotton,  300  bales,  valued  at l5,00O 

Wood,  1,000  cords,  valued  at * 5,000 

Charcoal,  5,000  bushels,  valued  at 2,500 

Cattle,  hogs,  fowls,  and  eggs,  valued  at 2,000 

i 

ai,500 
Transported  to  the  Bayou  from  Galveston : 

General  merchandise,  valued  at 90,000 

Total : :...  174,500 

In  addition  to  this  there  is  some  trade  to  Buffalo  Bayou,  Trinity  River, 
and  the  coast  of  Texas  and  Louisiana,  which  would  swell  the  amonnt, 
he  thinks,  to  about  $200,000  i)eryear. 

The  freight  rates  are  given  by  Messrs.  Milan  &  Bro.,  of  Galveston,  as 
follows : 

Bricks,  6,023,  ht  f2 112.046 

Cotton,  300  bales,  at  75  cents 2^ 

Wood,  1,000  cords,  at  ^2 2,(»0O 

Charcoal,  5,000  bushels,  at  5  cents 250 

Cattle,  hogs,  fowls,  and  eggs,  approximately 250 

General  merchandise,  say  16,000  barrels,  at  25  cents,  approximately 4, 500 

Total  freight  charges  upon  a  trade  of  $174,500 19, 271 

Freight  charges  upon  a  trade  of  200,000,  say  ...* * 22,000 

Boats  are  now  loaded  to  about  3.J  feet  draught.  With  an  improved 
channel  over  the  bar  they  could  load  to  4J  feet  draught,  and  coold 
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carry  about  one-tbird  more  freight.  The  cost  of  transporfation  woald 
be  reduced,  though  not  in  the  proportion  of  one-third,  siuce  the  loading 
and  unloading,  which  forms  a  large  part  of  the  expense  of  transporta- 
tion^ would  remain  the  same^  and  since  it  would  often  happen  that  full 
loads  would  not  present  themselves,  a  saving  of  10  per  cent,  might  per- 
haps be  expected.  This  would  amount  to  about  $2,200  per  year,  and 
as  the  annual  expense  of  the  work  would  be  but  $1,955,  the  improve- 
ment would  seem  to  be  a  good  investment  for  those  engaged  in  the 
freighting.  They  would  hardly  be  able  to  reduce  the  freight  charges  if 
they  paid  for  the  work,  but  they  would  have  a  small  additional  profit 
from  their  business. 

The  question,  is  the  stream  worthy  of  improvement,  as  a  bare  propo- 
sition, is  therefore  answered  in  tbe  affirmative. 

•  •  •  •  •  •  •  • 

I  think  it  proper,  when  stating  that  Cedar  Bayou  is  worthy  of  im- 
provement, to  state  at  the  same  time  that  I  do  not  recommend  its  im- 
provement by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 

Major  of  Engineers, 
Brig.  Gen.  Jas.  0.  Duane, 

Chief  of  Ungineers^  U.  8.  A. 


APPENDIX  U. 


IMPROVEMENT  OF  RED  RIVER  AND  OF  CERTAIN  RIVERS  IN  THE  STATES 
OF  LOUISIANA,  MISSISSIPPI,  AND  TENNESSEE  TRIBUTARY  TO  THE  MIS- 
SISSIPPI—WATER-GAUGES ON  THE  MISSISSIPPI  AND  ITS  PRINCIPAL 
TRIBUTARIES. 


REPORT  OF  CAPTAIN  JOSEPH  H.  WILLABD,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Red  River,  Louisiana  and  Arkansas. 

2.  Cane  River,  Loaisiana. 

3.  Survey  of  Bayoa  Pierre,  Loaisiana. 

4.  Cypress  Bayoa,    Texas    and   Louis- 

iana. 

5.  Loggy  Bayou,   Lake  Bistenau,   and 

the  Dorcbeat,  Louisiana. 

6.  Ouachita  and  Black  Rivers,  Arkansas 

and  Louisiana. 

7.  Bayou  D'Arbonne,  Louisiana. 

8.  Bayou  Bartholomew,  Louisiana  and 

Arkansas. 

9.  Bayou  Boeuf,  Louisiana. 


10.  Tensas  River  and  Bayou  Macon,  Lou- 

isiana. 

11.  Big  Black  River,  Mississippi. 
V^,  Yazoo  River,  Mississippi. 
13*  Tchula  Lake.  Mississippi. 

14.  Yallabusha  River,  Mississippi. 

15.  Tallahatchee  River,  Mississippi. 

16.  Steele's  Bayoa,  Mississippi. 

17.  Big  Sunflower  River,  Mississippi. 

18.  Big  Hatchie  River,  Tennessee. 

19.  South  Forked  Deer  River,  Tennessee. 

20.  Water-gaugeSiOn  the  Misssisippi  River 

and  its  principal  tributaries. 


EXAMINATIONS. 


21.  Ouachita  River,  Louisiana,  from  Cam- 

den to  mouth,  with  a  slackwater 
'    navigation. 

22.  Comay  River,  Louisiana 

23.  Dngdemona  River,  Louisiana. 

24.  The  lakes  connecting  with  Red  River 

between  Shreveport,  La.,  and  Ful- 
ton, Ark.  Also  Clear  Lake,  Black 
Bayou,  Red  Bayou,  Black  Lake, 
and  Kelly  Bayou,  to  re-open  navi- 
gable     communication      between 


those  streams  and  Red  River,  Lou- 
isiana. 

25.  Cypress  Bayou,  Louisiana. 

26.  North  ForR  of  Forked  Deer  River  be- 

low Dyersburgb,  Tennessee. 

27.  Ouachita  River,  above  Camden,  Ar- 

kansas. 

28.  Cassity  Bayou,  Mississippi. 

29.  Bayous  Rondeway  and  Vidal,  Louis- 

iana. 

30.  Little  River,  Louisiana. 


United  States  Engineer  Office, 

VicJcsburgj  Miss.^  September  19,  1887. 

Sir:  I  have  the  honor  to  transmit  herewith  annual  report  for  the 
fiscal  year  ending  June  30, 1887,  for  works  of  river  imj)rovement  and 
of  examinations  and  surveys  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

J.   H.   WiLLARD, 

•  Captain  of  Engineers. 

The  Chief  op  Enginehrs,  U.  S.  A. 

1439 
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The  average  monthly  expenses  of  this  boat  when  in  commission  are 
as  follows: 

Pay-roll $1,500 

Subsistence 330 

Fnel,  oil,  aud  waste - iSO 

Minor  repairs,  tackle,  etc I'lO 

Total 2. -250 

It  costs  about  $150  a  month  to  take  care  of  her  if  laid  up  with  others 
in  the  fleet,  and  about  $250  if  laid  up  alone. 
The  estimates  for  the  year  are  as  follows : 

Nino  months,  at  $2,250 $20,250 

Three  months,  at  $250    730 

Special  repairs  now  reqnirod 2,000 

Extraordinary  repairs,  maintenance  of  outfit,  and  tackle 3, 000 

Total 26.000 

The  snag-boat  John  B,  Meigs^  P.  B.  Starr  master,  was  temporarily 
withdrawn  from  Yazoo  Iliver  on  account  of  high  water,  and  put  to 
work  in  Red  River,  commencing  operations  February  4,  1887,  which 
were  continued  until  March  8, 1887,  when,  the  water  having  reached  too 
high  a  stnge  in  Red  River  for  continuing  effective  work,  she  was  or- 
dered to  Yallabusha  River,  Mississippi.  This  boat  began  operations  at 
the  mouth,  working  up-stream,  but,  on  account  of  backwater  from  the 
Mississippi  causing  a  high  stage  in  the  lower  river,  but  little  was  done 
below*  Alexandria,  which  point  was  reached  February  7.  Between 
Alexandria  and  Gampti  most  effective  work  was  performed,  as  shown 
by  the  following  list  of  obstructions  removed  in  but  little  more  than  a 
month's  time : 

Number. 

Snags  pulled 452 

Stumps  pulled 104 

Shore-snags  out 461 

Side  jams  removed 2 

Leaning  trees  cut 447 

After  suspension  of  operations  in  Ouachita  River  the  snag-boac  0. 
O.  Waffner,  E.  F.  White  master,  was  transferred  to  work  in  this  stream. 
She  left  Shreveport  March  24, 1887,  for  IJpper  Red  River,  between  Gil- 
mer, La.,  and  Garland,  Ark.,  to  remove  obstructions  too  heavy  for  the 
smaller  boat  Florence^  and  in  many  places  it  was  found  necessary  to  re- 
move the  snags  to  allow  the  Wagner  to  proceed  up-stream. 

Work  was  continued  until  April  11,  when  the  boat  was  returned  to 
Shreveport  aud  laid  up  at  that  point,  after  having  removed  the  follow- 
ing obstructions : 

Snags  pulled 208 

Shore-snags  cut 260 

From  the  above  it  will  be  seen  that  the  operations  of  these  four  snag- 
boats  extended  over  almost  the  entire  portion  of  Red  River  within  this 
district;  the  Florence  and  Wagner  having  worked  above  Shreveport 
to  Garland,  Ark.,  and  the  Howell  and  Meigs  below  Shreveport  to  the 
mouth  of  Atchafalaya.  The  season  generally  was  exceptionally  favor- 
able,  and  the  work  of  the  past  year  has  resulted  in  freeing  the  channel 
of  the  most  dangerous  obstructions  between  Garland  and  the  mouth  of 
Atchafalaya. 

Near  Shady  Side,  about  15  miles  above  Shreveport,  there  remains  an 
old  and  dangerous  collection  of  obstructions,  known  as  the  <'Dawn 
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Stamps,"  which  wUl  bo  removed  by  means  of  explosives  as  soon  as  the 
water  reaches  a  favorable  stage.  The  river  is  now  probably  freer  of 
obstractioDs  than  it  has  been  for  years,  but  a  vast  amount  of  work  still 
remains  to  be  done  towards  improving  navigation  at  medium  and  low 
stages,  and,  as  heretofore  stated,  additional  obstructions  are  continu- 
ally forming. 

The  work  thus  far  performed  has  had  the  effect  of  reducing  insurance 
on  property  shipped  by  river,  and  also  of  lowering  freight  rates  at  com- 
peting points  and  along  the  banks  of  the  river,  besides  improving  the 
navigation,  diiuiuisbing  the  risks  thereof,  and  shortening  time  of  deliv- 
ery of  products  and  supplies.  The  country  bordering  the  river  is  fer- 
tile, and  as  the  improvement  advances  it  will  be  correspondingly  devel- 
oped and  commerce  and  navigation  probably  largely  increased. 

In  order  to  hasten  tliis  result  a  more  powerful  boat  should  be  con- 
structed, with  improved  machinery,  so  arranged  as  to  be  convertible 
into  a  dredge  with  grapple  or  clam  shell  in  a  few  hours.  The  outfit 
should  be  increased  by  the  addition  of  a  powerful  pressure  pump,  for 
washing  snags  and  wrecks,  thus  saving  useless  strains  of  the  hoisting 
machinery,  and  for  grading  banks  in  the  sharp  bends. 

A  centrifugal  pump  driven  by  independent  enginea  should  be  used 
for  cutting  through  the  b»rs,  such  as  exist  at  the  bridge  at  Shreveport, 
at  the  mouth  of  Ked  Biver,  and  at  the  Rapions.  Such  a  boat  is  very 
much  needed  for  general  service  in  the  district,  for  work  on  wrecks  that 
are  too  heavy  for  the  appliances  now  in  use.  The  cost  wi^  approximate 
very  closely  to  the  following : 

Steel  hiiu (23,000 

Boilers,  main  en jcIdo  and  shaft,  heater,  and  feed-pump 13, 000 

Donkey  engine  and  pump 1, 200 

Deck  pump 200 

Pressure  pump 500 

Centrifugal  pump  and  engine 2,600 

''A"  frame  for  grapple  and  dredge 500 

Main  hoisting-engines 14, 000 

Steam  capstans 2,500 

Upper  works,  cabins,  etc 3, 500 

Chains,  cables,  blocks,  rigging,  and  tools 2,000 

Outfit  for  cabins,  officers  and  crew 2,000 

Total 65,000 

It  will  take  at  least  nine  months  to  complete  ami  equip  this  boat, 
and  probably  one  month  will  be  required  to  ai^ust  the  working  parts 
and  deliver  the  boat  in  Bed  Kiver.  A  further  sum  should  therefore  be 
allowed  to  cover  th^  expenses  of  plans  and  inspection  of  material  and 
work  daring  construction,  and  for  practical  tests  of  machinery,  read- 
justment, etc.,  and  for  delivering  the  boat  at  the  sbene  of  operations, 
and  for  this  is  estimated  $5,000. 

In  addition  to  snagging  operations  and  patroling  the  river  when  drift 
is  ranning,  the  systematic  clearing  of  the  banks  of  brush,  leaning  trees, 
and  projecting  logs,  the  remains  of  old  raft,  should  be  undertaken. 

The  work  ought  to  begin  at  Pulton,  Ark.,  and  be  carried  down- 
stream, cleaning  up  everything  by  the  way,  and  devoting  especial  at- 
tention to  the  l^nds.  Such  work  is  most  easily  done  during  extreme 
low  water,  when  the  depth  is  too  little  for  snag-boats,  and  therefore  a 
special  boat  should  be  built  for  the  purpose.  The  cheapest  plan  would 
be  to  build  a  strong  flat-boat  with  quarters  for  a  chopping  party  of 
eighteen  to  twenty  men,  with  overseer,  watchman,  and  cooki 
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The  boat  should  be  fitted  with  boiler,  pamp,  steam  capstans,  and 
light  shears  or  crane,  for  pulling  logs  out  of  the  banks  as  they  cave, 
and  removing  logs  and  small  snags  from  the  channel.  The  amount  of 
work  of  this  kind  is  so  great,  and  the  benefit  that  would  result  bo  im- 
mediate, that  I  recommend  outfit  and  equipment  for  two  parties.  By 
such  means  a  large  amount  of  work  can  be  done  in  one  season,  and  8o 
thoroughly  as  not  to  need  doing  over  for  many  years.  There  will  remain 
plenty  of  work  of  the  same  kind  to  employ  the  boats  below  Shreveport 
till  they  are  worn  out.  The  estimates  for  a  single  boat  and  party  are 
as  follows: 

Boat  and  e^aipment ^,600 

Crew,  sabsistence,  ezploBives,  etc.,  8  months,  at  $1, 200 .*.... 9,000 

4  months'  care  at  fleet,  at  |50 200 

Repairs  and  maintenance  of  oat  fit,  tackle  and  tools,  fael,  etc   600 

Total  first  year 1 15,000 

Wear  and  tear  in  this  kind  of  work  is  very  great,  so  that  the  item  for 
repair  should  be  at  least  double  for  the  second  year. 

To  hasten  the  work  below  Shreveport,  I  recommend  a  light-draught 
iron  or  steel  steamboat,  with  light  shears  or  crane  and  steam  cax^stans. 
and  with  quarters  only  for  crew  necessary  to  run  the  boat  as  a  tender, 
the  laborers  to  be  quartered  and  fed  on  a  plain  fiat-boat,  inexpensively 
housed  in.    The  estimates  are  as  follows : 

S(teamer  and  outfit |15,000 

Quarter-boat  and  outfit 1 1,200 

Tools,  blocks,  and  tackle 800 

Expenses  of  steamer,  wages,  subsistence,  fuel,  etc.,  for  a  year 6, 000 

Wages  of  chopping  party,  subsistence,  explosives,  etc. 10, 000 

Total  for  first  year 33,000 

This  tender  will  be  very  useful  in  delivering  supplies  to  the  larger 
boats,  assisting  in  the  survey  now  in  progress,  and  in  making  examioa- 
tions  of  the  river  and  tributaries.  When  not  specially  required  for  Rwl 
lUver,  it  can  be  used  on  the  small  streams  in  that  portion  of  the  dis- 
trict for  which  plant  has  now  to  be  hired. 

In  March,  1887, 1  sent  out  circular  letters  to  persons  interested  in  this 
river,  askingfor  information  about  wrecks,  their  position,  and  the  amount 
of  obstruction. 

Four  lists  were  sent  in,  giving  the  names  of  boats,  the  cause  of  loss, 
and  specifying  those  that  are  still  serious  obstructions. 

Gomparing  these  lists,  I  find  that  in  fifty  years  186  steamboats  have 
been  lost  in  Bed  Biver. 

One  list  gives  86  snagged,  21  burnt,  11  destroyed  during  war,  4  ex- 
ploded, and  3  destroyed  by  collision.  Four  are  reported  as  more  or  less 
in  thechannel  above  Shreveport,  11  as  badly  in  the  way  between  Shreve- 
port and  Loggy  Bayou,  a  distance  of  about  100  miles,  and  18  as  more 
or  less  in  the  channel  below  Loggy  Bayou  to  the  mouth  of  the  river. 

The  most  dangerous  should  be  removed  first,  but  any  wrecks  that 
tend  to  cause  shoals  and  eddies  should  be  destroyed.  If  high  explo- 
sives are  used  liberally,  the  work  should  not  be  difficult  or  expensive. 
No  special  estimate  is  made  for  it,  as  it  falls  in  the  regular  work  of  the 
boats. 

ALEXANDRIA.  HAllBOR. 

A  resurvey  of  the  stretch  of  river  for  a  considerable  distance  above 
and  below  Alexandria,  La.,  was  made  in  December,  1886,  by  Assistant 
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EDgineer  Neville  B.  Craig.    A  tracing  of  the  map,  which  is  on  a  large 
scale  (^ij'cro)  an<i  is  very  complete,  is  sent  herewith. 

The  caving  on  the  Alexandria  front,  which  caused  so  mach  anxiety 
to  the  property  owners,  has  not  increased.  It  is  impossible  to  say 
whether  this  is  due  to  the  fact  that  the  river  remained  low  for  the  greater 
part  of  last  season^  and  that  no  extraordinary  high  water  followed,  or 
that  the  caving  had  about  reached  its  natural  limit. 

Ko  further  work  should  be  recommended  at  Alexandria  until  the  com- 
pletion of  the  survey  from  Fulton,  Ark.,  to  the  mouth,  unless  it  should 
be  found  necessary  to  straighten  and  widen  the  dredge-cuts  through 
the  upper  falls,  the  passage  of  which  is  now  somewhat  difficult  at  ex- 
treme low  water,  oh  account  of  the  deflection  at  the  middle.  A  few 
points  remain  below  Bailey's  Dam  that  might  be  reduced  with  advan- 
tage; but  on  the  whole  the  present  channel  does  very  well,  except  in  ex- 
treme low  water,  and  will  accommodate  boats  that  can  now  cross  the 
bar  above  Bed  Eiver  Landing. 

Should  dredging  operations  be  resumed,  the  material  can  be  used  in 
continuing  the  training-wall  on  the  right  bank  and  in  gradually  filling 
on  the  old  dam  opposite,  raising  it  shoreward  to  join  the  bank  with  a 
good  riprap  protection  to  high  water  to  prevent  flanking.  The  United 
States  dredge,  the  Xon^  8tar^  after  finishing  the  work  in  Cypress  Bayou, 
•  could  be  most  usefully  employed  on  this  and  other  work  in  Bed  Biver. 
As  the  dredge  has  been  rebuilt  from  the  appropriation  for  Cypress 
Bayou,  a  fair  sum  should  be  charged  to  Bed  Biver  for  use  or  transfer  of 
plant. 

With  this  condition,  the  estimate  for  four  months'  work  on  the  upper 
and  lower  falls,  including  the  building  of  two  scows,  a  liberal  supply  of 
explosives,  and  towing  and  returning  with  dredge  to  the  fleet  at  Stireve- 
port,  is  $5,000. 

The  dredge  was  built  originally  for  the  work  on  which  it  is  now  en- 
gaged. 

This  is  tb6  second  time  it  has  been  rebuilt  at  the  expense  of  the  ap- 
propriation for  that  work,  although  it  had  been  used  quite  as  much  in 
Bed  Biver  as  in  the  route  from  Jefferson  to  Shreveport.  The  estimated 
value  of  the  dredge  when  fully  completed  is  $15,000,  although  a  new 
one  conld  not  be  constructed  for  that  sum  ]  therefore  one-half,  or  $7,500, 
would  not  be  an  excessive  charge  upon  the  appropriation  for  Bed  Biver. 

The  map  referred  to  has  a  special  value  in  furnishing  very  full  infor- 
mation which  may  be  needed  shortly  in  fixing  the  location  of  the  rail- 
way and  ^agon  bridge  across  Bed  Biver,  authorized  by  the  act  ap- 
proved March  3, 1887.  (Public,  Ko.  147.)  As  the  act  provides  that  the 
bridge  shall  not  be  commenced  until  plans  shall  have  been  approved  by 
the  Secretary  of  War,  and  that  unless  it  be  commenced  within  two 
years,  or  before  March,  1889,  it  shall  not  be  built,  it  is  not  too  soon  to 
make  suggestions  as  to  site,  length  of  spans,  etc. 

The  bridge  should  cross  the  river  below  Alexandria,  at  right  angles 
to  the  line  of  channel.  The  draw-openings  should  not  oe  less  than  150 
feet  in  the  clear,  the  draw  pier  being  placed  so  as  to  give  passage  either 
side  at  low  water,  and  the  draw  should  swing  either  way.  If  the  length 
of  250  feet  is  the  least  chosen  for  fixed  spanS;  the  bridge  can  be  placed 
so  that  but  one  long  one  would  be  required,  giving  one  draw-pier  and 
one  channel-pier  towards  the  middle  of  the  river^  and  one  channel-pier 
on  each  side  near  the  banks. 

Finally,  the  lowest  part  of  the  superstructure  should  be  not  less  than 
5  feet  above  highest  known  flood,  to  insure  the  free  passage  of  drift. 
The  width  of  draw-openings  is  the  least  that  should  be  allowed,  to  pro- 
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vide  for  large  boats  and  for  towing,  which  is  practiced  to  some  extent 
and  will  doubtless  be  increased  very  much  in  a  few  years.  Before  locat- 
ing the  bridge  or  accepting  dimensions,  the  interests  of  navigation 
should  be  consulted,  not  only  in  a  general  way,  but  by  means  of  a  pub- 
lic hearing,  and  a  fair  compromise  made  between  the  parties  in  interest 

SHREYEFORT  BRIDGE. 

The  bar  on  the  left  bank,  referred  to  in  the  last  report,  and  in  spe- 
cial report,  June  18, 1886, increased  very  rapidly,  and  finally  entered  the 
draw-openings  and  practically  suspended  navigation  for  large  boats  at 
any  stage  below  5  feet 

A  full  report  will  be  found  in  Ex.  Doc.  108,  House  of  Representatives, 
Forty-ninth  Congress,  second  session. 

Authority  was  obtained  to  make  another  survey  in  low  water,  but 
before  it  could  be  undertaken  the  river  rose  and  has  remained  too  hif?h 
to  permit  the  work  to  be  done. 

It  is  not  probable  that  the  survey  can  be  made  to  advantage,  or  for  a 
reasonable  sum,  until  August  or  September. 

The  passage  at  Garland  City  is  filling  up  in  a  similar  manner,  and  a 
survey  will  be  made  of  that  section  by  the  same  party,  and  possibly  of 
the  railroad  bridge  at  Fulton. 

The  results  will  be  given  in  a  separate  report. 

SURVEY  OF  RED  RIVER. 

The  act  of  August  5^  1886,  provided  $25,000  for  the  thorough  survey 
of  this  river  from  Fulton,  Ark.,  to  Atchafalaya  Eiver. 

The  original  estimate  of  $45,000  contemplated  beginning  the  work 
early  in  the  season  and  carrying  it  through  on  a  single  appropriation. 
These  conditions  did  not  exist,  and  the  item  was  further  reduced  by 
provision  for  work  on  Bayou  Pierre. 

Assistant  Engineer  Hart  Vance  was  put  in  charge  of  the  work,  and  to 
him,  and  the  assistants  I  was  fortunate  in  obtaining,  the  rapid  progress 
of  the  work  is  due. 

There  being  every  reason  to  expect  a  further  appropriation,  I  kept 
the  parties  in  the  field  till  March  3, 1887,  and  as  a  result  the  field-work 
has  been  carried  through  from  Fulton  to  Shreveport,  and  a  portion  be- 
low Shreveport  has  been  partly  completed  and  the  remainder  of  Bayou 
Pierre  put  in  shape  to  be  connected  with  the  survey  of  the  main  river. 
The  season  was  unusually  favorable  to  outdoor  work,  though  somewhat 
cold  for  the  latitude,  there  being  but  little  rain  and  the  riv^r  low. 

The  parties  were  so  well  organized  and  trained  to  their  duties  that 
had  there  been  a  new  appropriation  the  whole  distance  from  Shreve- 
port to  Atchafalaya  Biver  would  probably  have  been  completed  this 
year,  and  for  the  amount  of  the  estimate.  The  cost  now  will  be  con- 
siderably increased.  The  plant  will  require  overhauling ;  men  engaged 
and  discharged  until  the  right  kind  are  obtained,  and  a  considerable 
time  lost  in  working  them  into  practice  of  adopted  methods. 

The  expenses  of  the  survey  have  been  kept  low  thus  far  by  the  use 
of  instruments  transferred  from  the  Engineer  depot  and  borrowed  from 
the  Mississippi  Biver  Commission.  Those  obtained  from  the  latter  can 
not  be  counted  on  for  another  season.  The  permanent  bench-marks 
and  monuments  must  be  put  in  above  Shreveport  before' starting  below, 
and  thereafter  put  in  as  the  work  progresses. 

They  were  omitted  last  season  in  order  to  apply  the  funds  to  carrying 
the  work  of  the  survey  through  to  Shreveport,  and  have  sufficient  funds 
remaining  for  working  up  the  notes  in  case  there  should  be  no  further 
appropriation.    The  rates  of  pay  must  be  raised,  in  order  to  induce  good 
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men  to  ran  tjie  risk  of  fevers  and  disease,  aud  a  greater  allowance  must 
l>e  made  for  subsistence,  in  order  to  keep  the  men  in  good  condition. 

Having  gone  over  a  good  part  of  the  route  above  Shreveport  and  some 
40  miles  of  river  below,  and  compared  the  work  required  with  that  of 
otlier  surveys,  I  find  that  it  will  be  necessary  to  increase  the  estimates, 
TvLich,  it  must  be  remembered,  were  for  continuous  work,  to  $35,000. 
T'liis  sum  is  for  Aeld-work,  preparations  of  field  maps  on  scale  ji^^o ui 
reducing  and  printing  charts  on  scale  for  convenient  use  and  for  issue, 
and  for  permanent  monuments. 

The  estimates  are  classified  as  follows : 

IRepair  and  refitting  plant  and  outfits 9l»000 

Tnstzomenta  and  repairs 1,200 

Permanent  monnments 4,000 

Dranghtsmen's  stationery  and  supplies ^00 

Six  months' field  operations 18,000 

Six  months' office- work ' 5,700 

Skilled  draughtsmen 1,600 

Reducing  and  publishing  maps 3,000 

Total 135,000 

For  methods,  progress,  and  estimates  of  work  to  be  done,  I  give  be- 
low extracts  from  the  report  of  Assistant  Engineer  Hart  Vance,  who 
was  in  immediate  charge  of  the  work.  Mr.  Vance  was  well  equipped 
for  this  service,  having  had  a  wide  experience  on  the  surveys  of  the  Up- 
per Missouri  and  Mississippi  rivers. 

Operatiana  :  Assistant  Engineer  F.  8.  Burro wes  was  selected  as  chief  of  party  to  con- 
duct the  survey  of  Bayou  rierre;  and  on  September  8,  he  left  Shreveport  with  a 
party  of  twenty-two  men,  aU  told,  and  such  an  outfit  as  could  be  made  up  from  the 
stock  on  hand  and  purchase  at  that  place. 

Another  party  was  formed  under  Assistant  Engineer  N.  B.  Craiji:  for  the  purpose  of 
so  sopplementing  the  survey  made  in  1884  of  Red  River,  between  Shreveport  and 
Caspiana  Landing,  that  it  would  be  available  as  part  of  the  general  survey.  This 
partj'  commenced  work  at  Shreveport  September  10. 

Ganges  were  established  at  the  head  of  Tone's  Bayou  and  at  the  head  and  foot  of 
raft  in  Bayou  Pierre,  the  office  having  already  a  gauge  at  Shreveport. 

It  was  projected  to  build  at  once  two  quarter- boats,  one  for  a  party  to  begin  the 
survey  at  Fulton,  the  second  for  another  party  to  continue  it  below  Caspiana  Land- 
ing, upon  the  completion  of  the  works  mentioned  above. 

The  difficulties  encountered  in  procuring  materials  aud  carpenters,  however,  made 
it  impracticable  to  get  at  this  work  before  October  19,  when  quarter-boat  No.  1  was 
commenced  at  Fulton.  On  October  25  the  survey  of  Bayou  Pierre  to  its  final  outlet 
at  Bayou  Winsey  was  completed,  and  on  November  1  Mr.  Burrowes,  with  his  fall 
party,  began  the  work  at  Fulton.  Additional  gauges  were  now  established  at  Fulton, 
Ghurland,  and  Collin's  Blufl:  (mouth  of  Sulphur  River),  Ark. 

Assistant  Engineer  Craig  carried  his  work  to  Caspiana  Lauding,  and  thence  to  a  con- 
nection with  Mr.  Burrowes's  lines  on  Bayoa  Pierre ;  and  on  October  *.U  his  party  was 
disbanded  at  Shreveport,  he  being  retained  in  the  office  to  arrange  his  notes  until 
November  10. 

During  November,  the  quarter-boat  not  being  ready  for  occupancy,  Mr.  Burrowes's 
party  had  only  the  camp  outfit  provided  for  the  warm  weather  of  September  and 
October,  and  in  consequence  they  suffered  much  hardships — part  of  November  being 
very  inclement. 

Though  they  worked  with  undiminished  alacrity,  their  progress  was  unavoidably 
somewhat  retarded. 

Quarter-boat  No.  1  was  put  to  use  December  1,  and  thenceforth  this  part  of  the 
work  progressed  without  special  drawbacks,  except  that  in  January,  when  the  party 
was  out  of  reach  of  towns  or  means  of  transportation,  six  laborers  were  disabled,  at 
once,  by  measles. 

Work  on  the  second^  quarter-boat  was  prosecuted  at  snch  rate  as  the  necessary 
materials  could  be  obtained.  This  was  so  slow,  however,  that  the  boat  was  not  en- 
tirely finished  until  about  March  1. 

On  January  22  a  gauging  party,  under  Recorder  E.  L.  Harman,  was  established  at 
Tone's  Bayou,  it  bemg  intended  to  make  a  series  of  observations  in  Tone's  Bayou  and 
in  Red  River  above^  and  below,  to  determine  the  comparative  discharge  at  all  stages 
of  ihe  water.  Until  March  1,  liowever,  they  were  obliged  to  work  with  improvised 
means,  a  battery,  necessary  in  operating  the  current  meters,  and  for  which  roquisi- 
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tion  had  been  made  January  14,  not  being  delivered  nntil  Febrnary  28^  only  a  week 
before  disbandmeut  was  ordered.  The  results,  therefore,  thongh  the  stages  of  the 
river  were  exceptionally  favorable  for  the  project,  are  very  iinsatlsfaotory. 

Mr.  Barrowes  reached  Shreveport  February  18,  and  next  day  reduced  his  party, 
retaining  only  his  principal  assistants  and  men  enough  to  attend  one  transit-man  in 
the  field.  Until  March  1  these  were  engaged  in  completing  the  collateral  workaboat 
Shreveport  and  digesting  the  notes  of  the  survey.  ^ 

Upon  assurance  of  the  failure  of  the  river  and  harbor  bill,  all  but  Assistant  Engi- 
neer Bnrrowes  were  discharged.  The  Tone's  Bayon  party  was  disbanded  March  10, 
and  all  the  gauge-keepers  were  discharged  within  the  same  week. 

In  the  office  abont  half  the  supplementary  survey  of  Bayon  Pierre  has  been  mapped 
in  pencil,  and  all  the  notes  of  the  season's  work  in  my  charge,  except  those  of  the 
Tone's  Bayou  hydrographical  observations,  have  been  thoronghly  digested. 

Mr.  Bnrrowes  resigned  his  position  May  24  to  accept  a  charge  in  Maine. 

Methods :  The  following  quotations  from  instructions  to  chiefs  of  parties  will  indi- 
cate the  character  of  the  survey : 

."At  intervals  of  not  more  than  20  miles,  the  true  meridian  will  be  ascertained  by 
simultaneous  observations  with  two  or  more  instruments  on  one  of  the  circumpolar 
stars  at  elongation,  and  all  courses  will  be  referred  to  this  (the  needle  being  naed 
only  to  check  readings).  The  basis  of  all  trigonometrical  work  will  be  a  system  of 
triangles,  wherever  the  character  of  the  ground  will  admit  of  the  ready  establishment 
of  such,  and  a  carefully  twice-measured  transit  and  chain  line  where  triangnlation 
is  impracticable.* 

''A  close  stadia  survey  of  the  river  proper  will  be  made,  and  connected  as  often  as 
practicable  with  the  triangles  or  chain  line.  All  marked  features,  abrupt  points, 
sand-bars,  channel  snags,  beginnings  and  endings  of  erosion,  etc.,  will  be  instrn- 
mentaUy  located  and  cross  sections  of  the  river  bed  and  banks  will  be  taken  at  in- 
tervals of  not  more  than  four  times  the  width  of  the  stream. 

*^  Such  a  survey  of  the  adjacent  topography  will  be  made  as  will  afford  data  for  a 
complete  map  covering  not  less  than  2,000  feet  on  either  side  of  the  river.  All  im- 
portant features,  such  as  plantation-houses,  gin-houses,  line  fences,  limits  of  wood- 
lands, streams,  lakes,  inland  banks,  etc.,  will  be  located,  and  the  names  and  bound- 
aries of  plantations  as  far  as  ascertainable  will  be  noted. 

**  At  least  once  within  every  2  miles,  one  of  the  river-bed  cross  sections  will  be  ex- 
tended at  least  2,000  feet  from  each  bank. 

*'  Important  tributaries  and  outlets  will  be  surveyed  for  at  least  2  miles  from  the 
main  river. 

All  practicable  connections  with  land  surveys  will  be  made. 

A  continuous  line  of  levels  will  be  run  independently  by  two  levelmen,  with  limits 
of  error  as  to  local  discrepancy  of  0^005,  and  as  to  accumulated  difference,  of  0^.250. 

*^  All  collateral  levels  will  be  referred  to  this  line. 

*'The  line,  and  all  sights  between  a  transit  station  and  the  next,  will  be  plotted  to 
a  scale  of  in)W  o^^  ^^^  V^S^  opposite  the  notes  of  the  station,  and  on  this  plot  a  sketch 
of  the  space  will  be  made  in  view  of  the  ground," 

Limits  of  allowable  error  were  set  as  follows: 

In  comparisons  of  deduced  with  astronomical  courses  (after  correction  for  longi- 
tude), 2' ;  in  courses  of  topographical  transit  lines,  6^,  or  an  aggregate  of  15''  per 
sight ;  in  sums  of  observed  angles  of  triangles,  20''  j  in  comparisons  with  lines  of 
veriftcation,  0'.005;  in  topographical  lines,  0.001  of  distance  run,  or  an  aggregate  of 
20'  at  a  connection;  and  mlevels,  as  stated,  0'.005  on  any  point  (after  compensation 
of  unequalities  of  sight),  or  an  accumulated  difference  (ab  initio)  of  0'.250.  Any  ex- 
cess of  these  necessitated  repetition  and  correction  of  the  work.  As  indicated  by  the 
rate  of  progress,  such  repetitions  were  seldom  required. 

"  The  practical  object  of  the  work,"  it  was  stated  generally,  *Ms  to  locate  1-foot 
contours  below  the  low- water  slope,  the  crests,  and  3-foot  contours  of  the  banks,  and 
all  topography  within  2,000  feet  of  the  river ;  to  determine  profiles  of  low  and  high 
water,  the  banks,  and  cross- sections  of  tributaries  and  outlets ;  to  locate  and  describe 
all  obstacles  to  navigation,  and  to  furnish  all  such  descriptions  of  soil,  banks,  and 
bottom  as  may  be  relevant  to  future  questions  of  improvement." 

Besulte :  A  thoroughly  good  survey  of  Bayou  Pierre  has  been  completed.  The  data, 
however,  are  not  as  yet  so  developed  that  the  required  reports  as  to  advisability  and 
cost  of  proposed  improvement  can  be  made. 

The  work  between  Shreveport  and  Caspiana  Landing  has  scarcely  any  immediate 
value ;  essential  connections  with  the  snrvey  of  1884,  which  it  was  meant  to  supple- 
ment, not  having  been  made  as  directed.  The  subassistants  have  taken  some  ex- 
cellent topography,  however,  which  may  be  put  to  use  when  it  is  practicable  to  make 
the  required  connections. 

The  snrvey  from  Fulton,  Ark.,  to  Shreveport,  La.,  has  not  been  mapped,  but  I  have 
made  such  a  study  of  the  notes  as  enables  me  to  submit  the  following  report : 

Red  River,  between  Fulton  and  Long  Prairie,  Ark.,  88.07  miles,  has  a  minimnoi 

*  Triangnlation  was  found  to  be  inexpedient. 
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width  between  banks  of  600  feet  (the  mean  width  somewhat  diminishing  towards  the 
lower  point),  and  at  ordinary  low  water  a  minlDinm  channel  width  of  200  feet,  a 
minimum  depth,  except  at  two  places,  of  6  feet,  a  mean  slope  of  0.375  foot  per  mile, 
and  banks  from  24  to  31  feet  hij^h  (diminishing;  down-stream),  with  nnmerons  points 
of  hard  clay  left  jatting  into  the  stream  where  erosion  has  taken  place.  The  adja- 
<:ent  land  is  almost  entirely  in  cultivation. 

At  the  two  points  excepted,  23.6  miles  below  Fnlton  (2  miles  above  Dooley's  Ferry) 
and  14.5  miles  below  Garland,  respectively,  the  depth  at  ordinary  low  water  (possibly 
1.5  feet  greater  than  at  extreme  low  water)  is  only  3.5  feet. 

Between  Long  Prairie  and  the  month  of  Sulphur  River,  19.32  miles,  the  width  be- 
tween banks  is  gradually  diminished,  while  the  water-width  at  low  water  is  in- 
creased. The  mean  slope  is  0.232  foot  per  mile,  and  the  minimum  depth  9  feet.  The 
other  characteristics  are  about  the  same  as  above. 

Below  Sulphur  Biver  the  character  of  the  stream  changes  greatly.  The  river-bed 
narrows  rapidly,  sand-bars  are  few^  the  banks  grow  lower  and  lower  and  keep  close 
along  the  stream,  and  the  water-width  is  only  175  to  200  feet.  The  slope  from  Sul- 
phur Biver  to  the  site  of  the  head  of  old  raft,  15.72  miles,  is  0.130  foot  per  mile,  and 
the  minimum  depth  9  feet.  The  banks  are  heavily  timbered  and  habitations  infre- 
quent. In  this  reach  occurs  Sale  and  Murphy's  Canal,  the  lowest  point  in  the  cross 
section  of  which  is  3  feet  above  ordinary  low  water. 

From  the  head  of  old  raft  to  Cottonwood  Bayou  (4  miles  below  the  end  of  raft),  a 
distance  of  35.80  miles,  the  width  between  banks  seldom  exceeds  300  feet,  and  is  gen- 
erally about  250  feet,  the  banks  being  steep  and  always  near  the  water's  edge,  and 
showing,  wherever  they  are. broken,  the  old  raft  formation. 

The  mean  slope  is  0.306  foot  per  mile,  and  the  minimum  depth  (except  at  one  point, 
where  it  is  12  feet)  is  15  feet. 

From  the  Sale  and  Murphy's  Canal  (1  mile  above  head  of  raft)  to  Bed  Bayon,  15.15 
miles, the  adjacent  land  is  wholly  uninhabited;  from  Bed  Bayou  to  Gilmer,  6.44 
miles,  it  is  sparsely  settled ;  and  thence  to  Cottonwood  Bayou  it  is  cleared  and  culti- 
Tated  on  both  sides,  bluffs  touching  the  river  frequently  on  the  left  and  an  alniobt 
continuous  levee  following  the  right. 

Above  Gilmer,  in  this  reach,  there  are  numerous  high-water  outlets  tributary  to 
extensive  lakes,  most  of  which  were  originally  artificial  steamboat  channels  used 
during  title  existence  of  the  raft.  Below  Gilmer  there  are  only  two  outlets  that 
remain  unclosed,  viz,  Dooley's  Bayou  and  Cottonwood  Bayon.  The  bottom  of  the 
former  is  a  foot  and  a  half  above  ordinary  low  water.  The  bottom  of  the  latter  is  1 1 
feet  below  ordinary  low  water  and  only  5  feet  above  the  river  bottom  at  its  head. 
Its  cross  section  is  almost  equal  to  that  of  the  river  below  and  seems  to  be  increasing. 
This  outlet  was  surveyed  H^  miles  and  found  to  separate  into  four  smaller  sti'eams, 
after  a  fall  of  6  feet  from  its  head. 

From  Cottonwood  Bayou  to  Twehre  Mile  Bayon,  29.16  miles,  the  width  between 
banks  is  seldom  more  than  200  feet,  and  at  its  minimum  is  only  130  feet.  For  '9.06 
miles  tbe  slope  is  0.681  foot,  then  for  19.50  miles  1.345  feet  per  mile.  At  Pandora 
^7.58  miles  above  Sbreveport)  and  at  a  point  2  miles  above  the  depth  is  only  7  feet ; 
elsewhere  it  is  not  less  than  12  feet. 

The  subjoined  table  shows,  together  with  the  relative  bank  heights,  the  means 
along  chords  approximating  very  nearly  the  curves  of  actual  slope,  from  Fulton,  Ark., 
to  Shreveport,  La. 


IMstances 

from  point 

to  point. 


82.0 

15.0 

28.0 

15.0 

23.5 
13.5 

11.5 
17.0 

3.0 


tl80.4 


To  what  i>olnt. 


4.5  miles  below  Gsrlsnd  bridge 

2.3  miles  Above  Sulphar  River . . . . 

1.0  mile  below  Lonisiana  and  Ar- 
kansas line. 

Oilmer 

1.7  miles  above  Cottonwood  Bayon 

1.3  miles  below  Cat  Island  Cnt^ff . 
ShreveiMrt  Bridge 


Height  of  bank 

above  ordinary 

low  water. 


31  to  26  (dhnhi- 

ishhig). 
26  to  23  (dimhi- 

ishing). 
24  (mean) 

23  (mean) 

10  (mean) 

17|tor2(dhnhi 

ishing). 

11  (mean) 

15  to  83  (inoreas 

ing). 
34  (mean) 


Height  of  bank 

above  uniform 

slope.* 


FmL 
30  (mean) 

29  (mean) 

80  (mean) 

35  (mean) 

35  (mean) 

36  to  81  (dlmin 
ishing). 

20  (mean) ■ 

33  (mean) 

34  (mean) 


Fall. 


Feet. 
24.38 

5.29 

7.60 

1.44 

6.81 
4.34 

7.29 
24.86 

2.10 


84.10 


Slope 

per 

mile. 


Feet 
0.303 

0.333 

0.271 

0.006 

0.200 
0.321 

0.634 
1.462 

0.539 


0.444 


*  From  Folton  to  Shreveport. 

t  Distances  are  measured  aion^t  in  intermediate  parallel  of  the  banks.    Along  the  channel  line  they 
would  probably  be  5  or  6  per  cent,  greater. 
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It  will  be  seen  from  this  that  at  its  culmination  (just  at  the  lower  end  of  the  laft 
site)  the  actual  elevation  of  low  water  is  20  feet  above  a  Hue  of  uniform  dlope  between 
the  extreme  poiuts. 

The  bank  heiffhts,  on  the  other  hand,  except  where  they  have  been  Increased  about 
5  feet  through  tno  raft  region,  keep  almost  exactly  parallel  with  the  ideal  slope. 

It  is  evident  that,  to  a  great  extent,  the  effect  of  the  raft  is  as  yet  unremoved,  that 
the  normal  slope  would  be  practicably  uniform,  and  that  the  river  is  in  condition  to 
be  made  a  potent  factor  of  its  own  correction. 

At  Fulton,  at  Garland,  and  at  Shreveport  the  river  is  spanned  by  iron  railway 
bridges.  At  Shrovei>ort  the  channel  through  the  draw-span  is  practically  closed  with 
sand-bars,  and  at  Garland  a  similar  obstruction  is  threatened. 

Mr.  Burro ws's  management  of  his  work  throughout,  and  especially  under  the  ex- 
ceptiooal  difliculties  ot  its  iirst  stages,  his  skillful  handling  of  his  party,  and  the  thor- 
oughness of  his  operatious  was  notably  fine.  His  fissistants,  C.  H.  McClelland,  C. 
W.  6turtevant,  and  William  Humphrey,  transitmen,  and  Howard  Vance  and  T.  W. 
Allen,  levelmen,  are  individually  worthy  of  mention  for  alacrity,  energy,  and  precision 
in  their  functions.  McClellaud's  work — surveying  the  river  proper — was  extraordi- 
nary, and  Howard  Vance  fully  sustained  his  reputation  as  an  expert,  gained  in  the 
Missouri  River  survey. 

Work  to  be  done, — The  field  work  of  the  survey  may  be  regarded  as  completed  be- 
tween Fulton,  Ark.,  and  Caspiana  Landing,  La.  About  280  miles  of  river,  therefore, 
remain  to  be  surveyed. 

In  view  of  the  difficulty  of  gathering  skilled  labor  in  this  climate  (especially  when 
there  is  demand  for  it  elsewhere),  it  would  probably  be  best,  should  the  means  be 
made  available  in  time  to  take  advantage  of  a  full  working  season,  to  attempt  but 
one  main  organization  for  this  work.  The  gauging  of  the  river,  probably  during  the 
whole  season,  will  still  be  required. 

The  following  has  been  found  to  be  about  the  most  efficient  organization  : 

One  assistant  engineer  in  charge. 

Topographical  paiiiy:  One  chief,  three  transitmen,  two  levelmen,  two  recorders, 
two  rodnien,  one  boatman,  one  watchman,  twenty  laborers,  and  two  cooks. 

Gauging  party,  etc. :  One  recorder,  one  rodman,  one  sounder,  two  boatmen,  and 
six  gauge- keepers. 

In  the  office  it  will  be  necessar^y  to  retain  one  assistant  engineer  in  charge,  four 
assistant  engineers,  and  two  computers. 

This  estimate  is  made  upon  the  supposition  that  the  boati  and  outfit  procured  dur- 
ing the  last  season's  work  will  still  be  available. 

I  beg  leave  to  add  that  I  believe  had  the  money  been  made  available  while  the 
late  field  organization  still  existed,  the  work  might  have  been  finished  easily  for 
$20,000. 

The  amoant  expended  duriug  the  fiscal  year: 

On  improving  the  river,  repairs,  and  care  of  plant  was $34, 040. 48 

And  for  the  survey 24,665.12 

Total 58,705.60 

With  the  balauce  oa  hand  it  Is  proposed  to  continue  work  on  tbe 
notes  of  the  survey,  work  with  the  Florence  at  work  above  Shreveport, 
and  to  employ  the  Meigs  fov  about  two  months  on  obstructions  too  heavy 
for  the  RowelL  The  appropriation  will  then  be  so  reduced  as  to  ne- 
cessitate laying  up  all  the  boats,  which  will  be  collected  in  a  fleet  at 
Shreveport. 

The  estimates  for  the  fiscal  year  188S-'89  are  recapitulated  as  follows, 
to  include  $12,000  which  can  be  profitably  expended  in  employing  the 
Meigs  and  Wagner  when  not  in  use  on  others  streams : 

Snag-boat  Florence $17,000 

Snag-boat  Hoire/i 'i6,00D 

Snag-boats  Meigs  and  Wagner 12, 000 

Construction  ot*  new  boat 65,000 

Expenses  of  same - 5, 000 

Two  craoe-boats  and  services - 30, 000 

Small  steamer  and  quarter-boat  and  services 33, 000 

Dredge  and  services 12, 500 

Surveys 35, 000 

Office  administration  and  contingencies 4,500 

Total : .     240,000 
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Appropriations  aggregating  $535,765.50  were  made  at  intervals  be- 
tween 1828  and  1852. 

The  present  improvement  dates  from  1872,  and  the  following  amonnts 
have  been  appropriated : 

By  act  approved  Jane  10,  1872,  for  improving  Tone's  Bayoa $riO,  000 

For  removing  rafb - 150,000 

By  act  approved  March  3, 1873,  for  removing  raft 80,000 

By  act  approved  June  23,  1874,  for  removing  raft 50,000 

By  act  approved  March  3,  ltf75,  for  removing  raft 20, 000 

By  act  approved  Augnst  14, 1876,  for  removing  raft  and  closing  Tone's  Bayoa.  35, 000 
Allotment  Angast  27, 1877,  from  appropriation  for  repair,  preservation,  ex- 
tension, and  completion  of  river  and  harbor  works,  act  April  10, 1869,  for 

closing  Tone's  Bayou 4,500 

By  act  approved  Febrnary  7,  1878,  for  removing  raft,  etc 6, 000 

By  act  approved  June  18, 1878,  for  removing  raft  and  closing  Tone's  Bayou..  24, 000 

For  removing  snags  and  other  obstructions -25, 000 

By  act  approved  March  3, 1879,  for  removing  raft  and  closing  Tone's  Bayou. .  15, 000 

Vot  removipg  obstructions 22, 500 

Foriraproving  upper  river  from  Fulton,  Ark.,  to  head  of  raft 10,000 

By  act  approved  Juno  14, 1880,  for  removing  raft  and  closing  Tone's  Bayou 25, 000 

For  removing  obstructions 60,000 

For  improving  upper  river  from  Fulton,  Ark.,  to  head  of  raft 10,000 

By  act  approved  March  3,  Idd I ,  for  removing  r«aft  and  closing  Tone's  Bayoii  ...  10, 000 

For  removing  obstructions 10.  000 

By  act  passed  Augnst  2, 1882,  for  improving  Red  River 75,000 

By  act  approved  July  5, 1884,  for  improving  Red  River 75, 000 

By  act  approved  August  5, 1886,  for  improving  Red  River,  making  survey  from 
Fulton,  Ark.,  to  Atchafalaya  River,  and  completing  survey  of  Bayou  Pierre, 

La 75,000 

Amount  appropriated  to  June  30, 1887 802,000 

Amount  expended  to  June  30,1887,  (783, 754. 70. 

Money  statement. 

m 

July  1,  1886,  amoant  available $1,950.90 

Amount  appropriated  by  act  approved  August  5, 1886 75, 000.  00 

76. 9.50. 90 
July  1,  1887,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  Jaly  1, 1886 58,705.60 

July  1,  1887,  amount  available 18, 245. 30 

Amonntthatcau  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  240,  QOO.  00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  nver  and 
harbor  acts  of  le66  and  1867. 


COMMERCIAL  STATISTICS. 

Daring  the  calendar  year  1886,  Red  River  was  navigated  by  nine  steam-boats,  draw- 
in  <7  from  15  inches  to  3  feet  light  and  from  3  to  9  feet  loaded,  which  made  over  131  round 
trips.  On  account  of  low  water  and  no  work  having  been  done  during  the  previous 
fiscal  year,  nav.igation  was  somewhat  restricted.  Cook's  Lauding,  upper  Red  River, 
was  the  head  of  lii^h-water  navigation  for  severa  months;  Grand  Ecore,  the  head  of 
low- water  navigation,  for  4  months ;  and  the  stream  was  navigable  to  Shreveport  6 
months  of  the  year.    The  following  down  freights  were  carried  : 

Cotton - ^ bales..  71.805 

Cotton  seed tons..  9,727 

Cotton-seed  oil barrels..  3,440 

Oil-cake tons..  3,729 

Hides pounds..  29,500 

Wool do....  31,000 

Tallow , do....  1,600 

Staves nnmber..  10,000 
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Cattle head..  1,700 

Hogs do...  600 

Wood cords..  600 

Lumber,  sawed feetB.M..   1,000,000 

c                                                                                                        { hogsheads .  6^7 

S"«J**^ iba^els.-..  561 

Molasses do 1,&I9 

The  retumfreights  consisted  of  general  merchandise  and  plantation  supplies,  the  Tslne 
of  which  was  largely  in  excess  of  the  products  brought  down  the  river. 

The  estimated  value  of  the  commerce  of  the  stream  for  the  calendar  year  1886  wis 
given  at  |12,000,000. 


U    2. 

IMPROVEMENT  OF  CANE  RIVER,  LOUISIANA. 

Cane  Biver  is  an  arm  of  Red  Biver,  about'  70  miles  in  length  from  its 
npper  end,  2  miles  below  Grand  Ecore,  where  it  leaves  Bed  Biver,  to  Col- 
fax, where  it  re-enters  the  main  stream.  It  was  formerly  part  of  Bed 
Biver,  but  in  1849  a  cut-off  turned  the  river  into  its  present  bed,  and 
Cane  Biver  has  gradually  filled  up,  until  at  present  it  is  nearly  dry  for 
six  months  in  the  year.  An  examination  was  made  by  the  United 
States  in  December,  1882,  and  the  obstructions  to  high-water  naviga- 
tion found  to  be  snags,  logs,  stumps,  caved-in  and  leaning  trees,  and 
some  rock.  No  estimate  of  cost  of  improvement  was  submitted  by  the 
erio'ineer  ofBicer  in  charge,  who  reported  the  stream  not  worthy  of  im- 
provement and  the  work  not  a  public  necessity.  His  assistant  esti- 
mated the  cost  of  removing  the  obstructions  at  $7, 665. 

The  only  appropriation  made  for  this  improvement  was  by  act  ap- 
proved July  5,  1884,  $2,500,  and  the  obstructions  were  removed  during 
the  season  of  1884,  as  far  as  practicable  with  that  amount,  resulting  in 
freeing  the  channel  from  obstructions  to  a  great  extent,  increasing  the 
depth  of  water  during  the  navigable  season,  and  enabling  steam-lK>ats 
to  make  quicker  trips.  No  funds  have  been  appropriated  nor  any  work 
done  since. 

As  this  stream  is  an  arm  or  high-water  channel  of  Bed  Biver,  it  is 
recommended  that  any  future  improvement  be  carried  on  with  that  in 
the  main  stream,  in  which  case  necessary  work  can  be  done  should  the 
interests  of  navigation  require  it.  No  specific  amount  is  therefore  asked 
for  separate  improvement. 

The  small  balance  available  July  1,  1886,  has  been  expended  for  of- 
fice expenses. 

During  the  calendar  year  1886  navigation  of  Cane  Biver  was  uncer- 
tain and  of  short  duration,  and  then  only  for  very  small  boats,  on 
account  of  unusuall}'^  low  water  in  the  main  stream,  on  which  it  is 
largely  dependent  for  its  supply.  The  quantities  of  freights  carried 
could  not  be  ascertained. 

Money  sMenient 

July  1,  IHvSO,  amount  available |7469 

July  1)  1887,  amount  expended  during  fiscal  year,  exclusive  of  Uabilitiea  out- 
standing July  1,1886,. 74.69 
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SURVEY  OF  BAYOU  PIERRE,  LOUISIANA. 

The  Bayoa  Pierre  region  is  that  part  of  Bed  River  Valley  lying  be- 
tween the  river  proper  and  the  pine  hills  on  the  west,  and  reaching  from 
a  point  2  miles  below  Shreveport  to  Grand  Score,  La.  It  has  a  soath- 
ward  extent  of  60  and  a  maximum  width  of  9  miles. 

Details  of  previous  operations  on  this  survey  will  be  found  in  the 
report  for  1886.  (See  Annual  Beport  of  Ohief  of  Engineers,  1886,  pages 
1343  et  seq.) 

The  item  of  appropriation  in  the  river  and  harbor  act,  approved 
Angast5, 1886,  for  improving  Bed  Biver,  Louisiana  and  Arkansas,  pro- 
vided for  completing  the  survey  of  Bayou  Pierre,  and  tbis  was  done  in 
connection  with  the  survey  of  Bed -Biver.  The  report  of  operations 
will  be  found  in  the  preceding  report  on  tbe  improvement  of  Bed  Biver, 
Louisiana  and  Arkansas. 

The  small  balance  of  funds  available  from  the  appropriation  of  July 
5, 1884  ($138.05),  was  expended  in  connection  with  the  allotment  from 
the  appropriation  for  improving  Bed  Biver. 


U4. 

IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

The  improvement  of  Cypress  Bayou  has  included  the  whole  naviga- 
ble route  from  Shreveport,  La.,  to  Jefferson,  Texas,  via  Sodo  and 
Fairy  lakes  and  Cypress  Bayou.  An  examination  was  made  by  the 
United  States  in  1872,  and  the  work  of  improvement  begun  the  same 
year  and  completed  in  1880,  a  well  defined  channel,  marked  with  sign- 
boards, from  Shreveport  to  Jefferson,  a  distance  of  65  miles,  being  the 
result  of  the  work.  In  July,  1884,  a  steamer  was  employed  during  the 
month  in  removing  obstructions.    Ko  work  has  been  done  since. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  $18,000  "  to 
complete  improvement.''  The  approved  project  for  the  application  of 
this  amount  consists  in  rebuilding  the  dredge  Lone  StaVj  formerly  used 
on  this  work  and  by  means  of  this  boat  the  straightening  and  mark- 
ing of  the  present  channel  through  the  lakes  and  bayou,  the  removal 
of  numerous  stumps  therefrom,  and  reopening  the  cuts  by  dredging. 
This  project  was  approved  February  16, 1887,  and  the  work  of  rebuild- 
ing and  repairing  the  dredge  was  begun  early  in  April,  as  soon  as  the 
lumber  and  materials  could  be  delivered  at  Shreveport,  La.,  where  the 
repairs  were  made.  On  June  6  the  boat  was  launched,  and  at  the  close 
of  the  fiscal  year  was  nearly  completed.  She  will  be  towed  to  Jeffer- 
son, Tex.,  early  in  July,  at  which  point  the  crane  machinery,  heater, 
pump,  capstan,  etc.,  will  be  fitted  up.  As  soon  as  completed  she  will 
begin  operations,  working  her  way  to  Shreveport.  It  is  estimated  that 
the  balance  available  after  completing  the  repairs  will  suffice  for  about 
fifteen  mouths'  work,  giving  a  suitable  channel  between  Jefferson  and 
Shreveport  for  present  needs. 

The  dredge  was  purchased  some  years  ago  out  of  the  first  appropria- 
tions for  Cypress  Bayou,  and  it  has  been  rebuilt  twice  at  the  expense 
of  the  same  work.  The  people  of  Jefferson  also  spent  a  considerable 
9am  on  the  dredge  and  on  the  work  before  receiving  assistance  from  the 
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United  States.  Bat  the  dredge  has  been  used  on  other  work,  especially 
in  Bed  Kiver  about  as  mneh  as  in  Cypress  Bayou,  so  that  when  the 
present  appropriation  is  nearly  exhausted;  it  will  be  no  more  than  fair 
to  allot  a  reasonable  sum  from,  say,  Bed  Biver,  to  be  applied  for  contin- 
uing the  work  to  Shreveport  and  enlarging  the  water-way.  The  esti- 
mated value  of  the  dredge  when  ready  for  work  is  about  $15,000, 
though  a  new  one  could  not  be  built  for  that  sum.  I  think  that  one- 
half  of  that  estimate,  $7,500,  would  be  a  fair  equivalent,  and  this  would 
allow  about  eight  months  more  work  on  the  present  route,  and  give  all  the 
benefit  required  or  that  could  be  hoped  for.  This  would  afford  a  good 
high-water  channel,  suited  to  the  trade  now  existing  or  to  be  expected. 
Any  attempt  to  create  a  permanent  low- water  channel  without  the  con- 
struction of  an  expensive  dam,  to  cost  about  $375,000,  according  to 
Major  Howell's  estimate  in  1874,  would  have  no  other  effect  than  to 
drain  the  lakes.  After  completing  this  work  according  to  the  adopted 
project,  the  transfer  of  the  dredge  should  be  made  as  suggested. 

A  small  steamboat  of  125  tons  burden,  drawing  4  feet  of  water,  navi- 
gated Cypress  Bayou  and  the  lakes,  but  for  a  considerable  portion  of 
the  year  was  prevented  from  running  by  low  water.  The  freights  car- 
ried coakl  not  be  ascertained.  The  trade  of  Jefferson  and  the  country 
around  the  lakes  and  bayou  has  been  largely  diverted  by  railroads,  and 
it  is  not  probable  that  any  great  amount  will  be  returned  to  the  water 
route.  The  trade  between  Jefferson  and  Shreveport  will  doubtless  be 
chiefly  local. 

The  following  appropriations  have  been  made  for  this  improvement: 

By  act  approved  Jane  10,  1872 flO,000.00 

By  act  approved  March  3,  1873 50.000.00 

By  act  approved  Aagust  14, 1876 13,000.00 

By  act  approved  June  18,  1878 15,000.00 

By  act  approved  March  3, 1879 6,000.00 

By  act  approved  August  5, 1886 18,000.00 

Amoant  appropriated  to  June  30,  1887 113,000  00 

Amount  expended  to  Jane  :i0,1887 99,606.39 

Money  statement 

Amount  appropriated  hy  act  approved  August  5, 1886 $18, 000. 00 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 5,606.39 

July  1, 1887,  amount  available 12,393.61 


Us. 

IMPROVEMENT    OF    LOQGY   BAYOU,    LAKE    BISTENAU,    AND    THE    DOB- 
CHEAT  BAYOU.  LOUISIANA. 

Doroheat  Bayon  rises  iu  Hempstead  County,  Ark.,  and  flows  in  a 
southerly  direction  into  Lake  Bistenau,  which  empties  through  Loggy 
Bayou  into  lied  River,  about  110  miles  below  Shreveport,  La.  An 
examination  of  the  system  was  made  by  the  United  States  in  Decem- 
ber, 1882,  when  it  was  found  to  be  obstructed  with  logs,  stumps,  lean- 
ing trees,  brusli,  etc.,  and  that  it  was  navigable  at  high  water  as  far  up 
as  Murrell's  Point,  on  Dorchcat  Bayou,  near  Minden,  La.  (about  70 
miles  above  the  mouth  of  Lo<rgy  Bayou),  for  about  five  months  of  the 
year.    No  estimate  of  cost  or  improvement  was  submitted  by  the  engi- 
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neer  officer  iu  charge,  who  reported  the  streams  as  not  worthy  of  im- 
provemeut,  and  the  work  not  a  public  necessity.  His  assistant,  who 
mado  tha  examination,  estimated  the  cost  of  removing  obstructions, 
building  dams,  and  dredging  where  necessary,  in  order  to  increase  the 
navigable  period  two  months,  at  $19,338. 

But  one  appropriation  was  made  for  this  improvement,  by  .act  ap- 
proved July  5, 1884,  $5,000.  ^W  ith  this  amount  the  most  serious  obstruc- 
tions to  high- water  navigation  between  Murrell's  Point  and  the  mouth 
of  Loggy  Bayou  were  removed.  Navigation  was  greatly  benefited  by 
this  work,  the  depth  of  water  increased  in  many  places,  and  boats  were 
enabled  to  run  to  the  head  of  navigation  during  six  months  of  that  fis- 
cal year.  As  no  funds  have  been  available,  nothing  has  been  done 
since. 

The  improvement,  like  that  of  all  streams  in  this  part  of  the  country, 
is  not  permanent,  and  if  the  streams  were  entirely  cleared  of  obstruc- 
tions during  one  season,  new  ones,  caused  by  sliding  and  caving  banks 
and  the  growth  of  vegetation,  would  constantly  be  added,  and  require 
removal  from  time  to  time. .  To  lengthen  the  navigable  season,  dredg- 
ing of  bars  and  narrow  places  would  be  necessary.  It  is  doubtful 
whether  the  demands  of  commerce  would  justify  the  expenditure  neces- 
sary for  such  improvement.  Minden,  the  principal  shipping  point,  is 
now  connected  by  rail  with  the  Vicksburg,  Shreveport  and  Pacific  Rail- 
road; consequently  the  importance  of  the  water  outlet  has  greatly  di- 
minished, although  still  a  convenient  outlet  for  the  limited  commerce 
of  the  country  on  the  east  side  of  Lake  Bistenau  and  Loggy  Bayou. 

No  appropriation  is  asked  for  this  improvement.  The  small  balance 
available  July  1, 1886,  has  been  expended  for  the  care  of  the  property 
l>ertaining  to  this  improvement  and  office  expenses. 

Little  or  no  commerce  has  been  carried  on  in  these  streams  since 
1885.  The  facilities  ofi'ered  by  rail  transportation  to  and  from  Minden 
have  diverted  the  larger  portion  of  the  business,  and  it  would  be  diffi- 
cult to  change  it  from  that  channel. 

Money  statement. 

July  1, 1886,  amount  available f91.79 

July  1. 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilitieB  out- 
standing July  1,  1886  91.79 


U6, 

IMPROVEMENT    OP    OUACHITA    AND    BLACK    RIVERS,    ARKANSAS    AND 

LOUISIANA. 

Ouachita  River  has  its  headwaters  iu  Polk  County,  Ark.,  in  the  Oua- 
chita Mountains,  and  following  an  irregular  course  flows  in  a  general 
southeasterly  direction  througU  Arkansas  and  Louisiana  until,  joined 
by  Tensas  and  Little  rivers,  at  Trinity,  La.,  it  becomes  Black  River, 
and  flowing  in  a  southerly  <lirection  enters  Red  River  near  its  mouth. 

The  entire  length  of  Ouachita  River  is  abont  500  miles,  and  Black 
River  is  75  miles  long. 

Black  River,  being  the  connecting  stream  between  Ouachita  and  Red 
rivers,  was  added  under  the  same  head  of  appropriation  with  Ouachita, 
by  river  and  harbor  act  of  1884.  The  present  project  contemplates  the 
removal  of  obstructions  to  navigation,  consisting  of  wrecks,  logs,  snags, 
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leaning  timber,  etc.,  and  the  improvement  of  shoal  places  from  Camden, 
Ark.,  to  the  month  of  Black  Biver. 

No  estimate  of  the  cost  of  this  improvement  can  be  submitted,  as  the 
obstructions  are  continually  forming  and  require  removal  from  time  to 
time. 

The  report  of  previous  operations  in  these  streams  will  be  found  in 
Appendix  T,  Annual  Eeport  of  the  Chief  of  Engineers,  1886,  pages  1351 
and  1352. 

As  soon  as  practicable  after  the  appropriation  of  August  5, 188G,  be- 
came available  preparations  were  made  for  the  necessary  repairs  of  the 
United  States  snag-boat  0.  O.  Wagner,  Having  ascertained  that  this 
work  could  be  performed  more  economically  at  Saint  Louis  than  at  New 
Orleans,  the  only  other  available  docking  place,  the  boat,  which  had 
been  laid  up  at  New  Orleans,  was  towed  to  Saint  Louis,  reaching  that 
point  October  20,  1886.  Eepairs  were  at  once  begun  and  completed 
the  latter  part  of  December.  They  consisted  in  replating  the  bottom 
throughout  with  new  steel  plates,  overhauling  the  crane  and  other  ma- 
chinery, repainting  the  boat,  and  other  minor  repairs.  As  soon  as  com- 
pleted the  boat  was  fitted  out  at  Saint  Louis  and  left  that  point  De- 
cember 24,  in  charge  of  E.  F.  White,  master.  She  entered  Black  Biver 
and  commenced  snagging  operations  January  10.  This  work  was  con- 
tinued between  the  mouth  of  Black  Eiver  and  Camden,  Ark.,  until 
March  10,  when,  on  account  of  high  water  and  practical  exhaustion  of 
the  appropriation,  the  boat  was  transferred  to  Bed  Biver. 

The  following  obstructions  were  removed  during  the  season : 

Xamber. 

Snags  pulled :  301 

Stamps  pulled 9 

Shore  snag^s  cut 157 

Leaning  trees  cut 267 

Owing  to  the  small  balance  of  funds  available  after  repairing  and  fit- 
ting out  the  boat  for  service,  operations  were  confined  to  the  removal 
of  the  principal  obstructions  only,  and  this  work  has  been  of  very  mate- 
rial benefit  to  navigation,  as  nothing  had  been  done  since  operations 
were  suspended  in  January,  1885. 

The  upper  river  is  much  obstructed  by  leaning  timber,  especially  in 
the  bends,  and  the  lower  river  by  shoals  of  hard  gravel  and  rocky  ledges. 
The  timber  should  be  cut  down  to  low  water  for  some  distance  back 
from  the  river,  and  brush  wing-dams  should  be  constructed  to  increase 
the  depth  over  the  bars.  The  best  manner  of  accomplishing  each  kind 
of  work  is  by  means  of  shore  parties,  with  axes,  brush  hooks,  etc.,  using 
quarter-boats,  or  small  flats  and  tents.  This  outfit  would  be  of  service 
for  all  work  of  the  kind  on  tributaries  to  Ouachita,  as  the  upper  river, 
and  Bayous  D'Arbonne,  Bartholomew,  BoBuf,  and  Tensas  and  Macon. 

A  small  light-draught  steamer,  with  shears  and  steam  capstan,  is 
much  needed  for  use  on  the  upper  river  and  tributaries,  to  serve  as  a 
X)atrol,  a  tender  for  working  parties,  and  for  doing  work  where  it  would 
not  be  economical  to  work  with  so  large  a  boat  as  the  Wagner,  Economy 
will  be  subserved  by  making  the  hull  of  steel,  thereby  reducing  the  item 
of  repairs  and  increasing  the  life  of  the  boat.  As  it  would  toke  some 
months  to  construct  and  equip  such  a  boat,  it  is  probable  that  four 
months'  service  is  the  most  that  could  be  had  for  the  first  year. 

The  snag-boat  Wagiier  is  now  in  excellent  condition,  but  will  require 
some  repairs  in  the  way  of  calking,  painting,  etc.,  after  having  laid  up 
so  long. 
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The  cost  of  runniDg  this  boat  per  month  is  about  as  follows : 

Pay-roU $1,350 

SabsUtence SlOO 

Faely  oil,  and  waste 250 

Minor  repairs  and  tackle 100 

Total 1,900 

It  costs  about  $200  a  mouth  to  take  care  of  her  if  laid  up  alone  in 
Ouachita  Biver,  and  about  $100  if  cared  for  in  the  fleet.  The  wear  and 
tear  of  cable,  chains,  and  hoisting  machinery  is  very  great,  and  as  the 
usefulness  of  a  snngboat  depends  on  keeping  everything  in  working 
order,  a  reasonable  amount  should  be  allotted  for  that  purpose.  The 
estimates  for  the  year  are : 

Eight  months' active  service  of  the  Wagner j  At  tl,900 f  15, 200 

Four  months  in  ordinary,  at  |200 800 

Extraordinary  repairs  and  maintenance  of  outfit 2,000 

Crane  boat  with  steam-power • 4,500 

Eight  months'  service,  labor,  subsistence,  tools,  and  explosives,  at  $2,000 16, 000 

Small  steel  steam-tender  ana  equipment 15,000 

Four. months'  service,  wages,  fuel,  subsistence,  tools,  etc.,  at  $1,250 5, 000 

Office,  contingencies,  administration,  etc 1,500 

Total,  from  Camden,  Ark.,  to  Bed  River 60,000 

It  is  asserted  that  during  a  good  stage  of  water  the  greater  bulk  of 
shipments  is  made  by  steamboat^i,  and  that  testimony  before  the  Inter- 
state Commerce  Commissioners  showed  that  ^^  when  navigation  is  sus- 
pended, and  boats  can  not  get  to  Monroe,  railroad  rates  are  increased 
100  per  cent." 

The  obstructions  at  mouth  of  Ked  Biver,  Catahoula  Shoals,  and  other 
bars  above,  interrupted  navigation  below  Monroe,  the  most  populous 
and  fertile  part  of  the  stream,  during  the  season  when  the  larger  part 
of  the  supplies  are  purchased  by  the  planters  and  merchants  in  that 
vicinity. 

The  former  appropriations  are  as  follows: 

By  act  approved  Mar.  3,  1871 » 851,000 

By  act  approved  June  10,  1872 100,000 

By  act  approved  Mar.  3,  1873 60,000 

By  act  approved  Aug.  14,  1876 12,000 

By  act  approved  June  18, 1878 10,000 

By  act  approved  Mar.  3,  1879 10,000 

By  act  approved  June  14, 18d0 8,000 

By  act  approved  Mar.  3, 1881 12,000 

By  act  passed  Aug.  2, 1882 12,000 

By  act  approved  July  5,  1884 15,000 

By  act  approved  Aug.  5,  1886 17,500 

Total  amount  appropriated  to  June  30,  1887 307,500 

The  amount  expended  on  present  project,  including  cost  of  iron-hull 
snag-boat  and  outfit,  to  June  30, 1887,  was  $193,912.13. 

Money  statement, 

July  1,  1887,  amount  available $92.06 

Amount  appropriated  by  act  approved  July  5,  1884 17, 500. 00 

17, 592. 06 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabUities  July  1,  1886 17,592.06 

i  Amount  tbatcan  be  profitably  expendedin  fiscal  yearendiug  June  30, 1889    60, 000. 00 
<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

8873  SIKQ  87—92 
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COMMERCIAL  STATISTICS. 

During  the  fiscal  year,  Camden  was  the  head  of  high- water  navigation  for  a  period 
of  six  months.  Catahoula  Shoals,  about  145  miles  below  Monroe,  was  the  head  of 
low-water  navigation  from  July  to  November,  durins  which  period  boats  were  un- 
able to  pass  this  obstruction.  Thirteen  steam- boats,  of  from  100  to  1,300  tons  bordeo, 
drawing  from  1^  to  4  feet  light,  and  from  5  to  8^  feet  loaded,  made  more  than  80  round 
trips.  Three  of  these  boats  ran  through  from  Saint  Louis,  Mo.,  to  Monroe,  La.,  and 
the  others  from  New  Orleans,  La.    The  following  down  freights  were  carried : 


Lumber  (sawed) feet  B.  M . . 

Timber  (logs) number. . 

Seed  cotton sacks.. 

Moss bales.. 

Sugar hogsheads.. 


Molasses rbarrels 


gSJ 

.1)1 


l,d:0 

121,000 

64 

177 

64 

& 


Cotton bales..  62,900 

Cotton  seed tons..  1,610 

Cotton-seed  oil barrels . .  750 

Staves. number..  530,000 

Cattle head..  108 

Hogs do...  561 

Wood cords..  2,100 

With  return  freights  of  agricaltural  implements,  building  materials,  horses,  mules, 
cattle,  wagons,  general  merchandise,  and  plantation  supplies,  estimated  at  21,000 
tons,  and  valued  at  not  less  than  $3,660,000. 

In  addition  to  the  above  there  were  16  smaller  steamers,  averagine  about  90  tons 
each,  which  ran  from  Trinity  and  Monroe  to  local  points  and  into  tne  tributaries, 
reshipping  on  the  through  boats  or  by  railroad ;  but  no  record  of  the  cargoes  carried 
is  obtainable. 


U  7. 
IMPROVEMENT  OF  BAYOU  D'ARBONNE,  LOUISIANA. 

Bayou  D'Arbonne  is  formed  by  the  junction  of  the  South,  Middle,  and 
Korth  or  Gorney  Branches,  near  Farmerville,  in  northern  Louisiana.  It 
flows  in  a  southeasterly  direction  and  enters  Ouachita  Eiver  about  6 
miles  above  Monroe,  La. 

An  examination  and  survey  were  made  in  1883,  and  the  plan  of  im- 
provement is  based  upon  the  latter.  The  project  contemplates  the  re- 
moval of  snags,  logs,  wrecks,  and  leaning  trees,  etc.,  obstructing  navi- 
gation between  Stein's  Bluff  and  the  mouth,  a  distance  of  42^  miles,  at 
an  estimated  cost  of  $15,000. 

This  bayou,  like  the  other  tributaries  of  Ouachita  Biver,  is  navigable 
only  during  high  stages  of  water  in  the  main  stream.  The  only  work 
heretofore  done  was  performed  in  1884,  and  resulted  in  the  removal  of 
obstructions  from  about  one-half  of  that  portion  of  the  stream  in  which 
improvement  is  contemplated  by  the  present  project;  improving  navi- 
gation and  lessening  the  dangers  thereof  very  materially.  The  work, 
however,  is  not  permanent,  as  new  obstructions  are  added  from  time  to 
time,  which  require  removal  in  the  interests  of  safe  navigation. 

A  party  was  organized  and  began  work  at  the  mouth  of  the  bayou  No- 
vember, 17, 1886.  Operations  were  conducted  under  the  supervision  of 
Superintendent  J.  T.  Dorey,  in  connection  with  those  on  Bayou  Barthol- 
omew, and  were  confined  principally  to  cutting  the  heavy  growth  of 
brush  and  leaning  trees,  and  some  high  stumps,  which  formed  dangerous 
obstructions  during  high  water.  After  working  4  miles  up  the  bayoa, 
back-water  from  the  Ouachita  became  troublesome,  and  the  party  moved 
10  miles  up-stream,  where  the  stage  of  water  was  more  favorable,  expect- 
ing to  work  over  the  intervening  space  as  soon  as  the  water  reeed^; 
but  on  account  of  a  sudden  rise,  it  became  necessary  to  disband  the 
party  and  suspend  operations  early  in  December.  Seventeen  miles  of 
the  bayou  were  worked  over  and  the  following  obstructions  removed: 

LeaniDg  trees  cut namher..  8G9 

Shore  snags  cut do S7 

Water  snags  removed do....  45 

Stamps  cut do....  27 

Brush  out square  yards..  2,315 
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This  work  resulted  in  the  removal  of  many  daugerous  obstractions 
from  the  lower  part  of  the  stream,  but  the  sudden  rise  of  the  bayou  pre- 
vented its  successful  continuance. 

With  the  balance  available  it  is  proposed  to  resume  operations  in  con- 
nection with  work  in  Bayous  Bartholomew  and  Magon,  the  amount  be* 
in^  too  small  to  permit  organization  of  a  special  party  for  the  work. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30, 1889,  it  is 
proposed  to  continue  the  work  of  cutting  leaning  timber,  and  removing 
lo^s  and  snags.  As  the  work  can  be  carried  on  under  the  superintend- 
ent of  the  workou  Bayon  Bartholomew,  $4,000  is  considered  ample  for 
labor,  subsistence,  and  other  supplies* 

Keliable  statistics  could  not  be  obtained,  for  reason  given  iu  report  on 
Bayou  Bartholomew.  The  commerce  of  the  stream  does  not  amount  to 
more  than  10,000  bales  of  cotton,  besides  rafting  timber  and  staves,  and 
retarn  freights  of  general  merchandise  and  plantation  supplies.  Much 
of  the  products  of  the  country  is  hauled  to  Monroe  before  the  bayou  is 
at  a  good  navigable  stage. 

The  former  appropriations  were: 

By  act  approved  July  5, 1884 15,000.00 

By  act  approved  Augnat  6, 1886 2,000.00 

AmouDt  appropriated  to  Jane  30, 1857 7,000.00 

Amount  expended  to  June  30,  1887  ...? 6,330.77 

Money  statement 

July  1,  1886,  amount  available $25.93 

Amount  appropriated  by  act  approved  August  5,  1886 2, 000. 00 

2. 025. 93 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabiUties 
outstanding  July  1,  1886 1,356.70 

Julyl,  1887,  amount  available 669.23 


{Amount  (estimated)  required  for  completion  of  existing  project 8, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June,30, 1889      4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


U  8. 
IMPROVEMENT  OF  BAYOU  BARTHOLOMEW.  LOUISIANA  AND  ARKANSAS. 

• 

This  stream  is  a  tribatary  of  Oaachita  Elver.  It  rises  in  southeast- 
ern Arkansas,  within  a  few  miles  of  Pine  BlufiL'  on  the  Arkansas  Biver, 
and  following  an  exceedingly  tortuous  course  flows  at  first  nearly  par- 
allel to  the  Arkansas  River,  at  a  distance  varying  from  15  to  30  miles  ; 
then  parallel  to  the  Mississippi,  at  about  the  same  average  distance, 
and  after  entering  Louisiana  diverges  to  the  southwest  and  enters  the 
Ouachita  River  opposite  Ouachita  City. 

The  States  of  Louisiana  and  Arkansas  have  at  various  times  expended 
funds  for  surveys  and  improvements  of  this  bayou.  Examinations 
were  made  by  the  United  States  in  1872, 1879,  and  1880.  At  Baxter, 
Ark.,  the  Little  Rock,  Mississippi  River  and  Texas  Railroad  crosses  the 
bayon,  forming  a  bar  to  all  navigation  above,  except  for  stave-boats^ 
of  which  there  are  a  great  many  in  this  part  of  the  stream. 
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An  examination  of  the  bayou  from  Baxter  to  the  Lincoln  County  line, 
Arkansas,  was  made  in  December,  1884,  the  report  on  which  disap- 
proves the  improvement  of  this  portion  of  the  river  at  present. 

The  plan  of  improvement  is  based  upon  a  report  submitted  by  Major 
Benyaurd  in  1880,  contemplating  cutting  overhanging  timber,  and  re- 
moving wrecks,  snags,  etc.,  obstructing  navigation,  from  Baxter^  Ark^ 
to  the  mouth,  an  estimated  distance  of  213  miles. 

The  estimated  cost  was  given  at  $26,862,  but  this  estimate  was  based 
upon  a  plan  of  operations  for  twelve  months,  or  two  consecutive  sea- 
sons' work,  whereas,  owing  to  the  small  amounts  appropriated,  opera- 
tions have  now  extended  over  six  years.  For  this  reason  the  cost  of 
the  work  will  be  increased,  as  new  obstructions  are  continually  forming, 
and  after  the  work  is  thoroughly  completed,  these  will  require  removal 
from  time  to  time ;  hence  no  estimate  for  permanent  improvement  is 
given. 

The  work  heretofore  done  has  extended  over  nearly  the  entire  portion 
of  the  bayou  included  in  the  project,  and  has  greatly  lessened  the  dan- 
gers of  navigation. 

About  the  middle  of  ]^ovember,  1886,  a  party  was  organized  at  Oua- 
chita City,  La.,  with  Superintendent  J.  T.  Dorey  in  immediate  charge. 
Operations  were  commenced  at  the  mouth  of  the  bayou  November  20, 
and  continued  up-stream  until  January  20,  to  Point  Pleasant,  La.,  about 
50  miles,  when,  on  account  of  unfavorable  weather  and  high  water,  the 
work  was  suspended. 

The  following  obstructions  were  removed: 

Logs  and  snags  palled  and  cut • namber..      74S 

Stamps  out do 875 

Shore  snags  cut do 758 

Side  jams  removed do 2 

Iieaning  trees  cot do 2,918 

Willows  cut square  yards.  .19, 550 

This  work  was  i)erformed  by  two  parties,  the  larger  one  removing  ob- 
structions from  the  bank  and  cutting  leaning  trees,  while  the  second 
party,  consisting  of  from  five  to  nine  men,  worked  in  small  flat-boats, 
removing  obstructions  from  the  channel  as  far  as  their  appliances  wonld 
permit,  and  cutting  up  and  pulling  out  any  trees  which  fell  into  the 
stream.  It  has  been  thoroughly  done,  and  has  placed  the  bayou  in  good 
navigable  condition  during  high  and  medium  stages,  as  far  as  it  pro- 
gressed, and  the*  steamboat  men  navigating  the  stream  have  expressed 
themselves  well  pleased  at  the  improvement. 

Navigation  to  Point  Pleasant,  the  heaed  of  low-water  navigation,  might 
still  be  greatly  facilitated  by  the  removal  of  the  logs  and  snags  buried 
in  the  channel.  This,  however,  can  only  be  accomplished  by  the  use  of 
steam-power  or  dynamite,  and  on  account  of  the  limited  funds  was  not 
undertaken  during  the  past  season,  the  object  being  to  give  the  greatest 
benefit  to  navigation  with  the  amount  available,  accoi^ing  to  the  plan 
pursued. 

At  the  close  of  the  fiscal  year  the  bayou  had  fallen  to  a  stage  suitable 
for  eificient  work,  and  with  the  available  balance  operations  will  be  re- 
sumed early  in  July  at  Point  Pleasant,  and  carried  upstream  until  the 
appropriation  is  exhausted. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30,  1889,  it  is 
proposed  to  continue  cutting  brush  and  leaning  trees,  and  to  remove 
logs  and  stumps  by  a  liberal  use  of  high  explosives.  A  small  flatboat, 
with  steam  capstan  and  light  crane  or  shears,  and  suffloi^Qt  rOQm  for 
quarters,  should  be  provided. 
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BBtimates  for  sach  a  boat  are  incladed  in  the  estimate  for  OoAcIiita 

For  immediate  use  it  would  be  necessary  to  hire  a  suitable  boat  The 
estimates  are  as  follows : 

Four  months'  -v^ork,  inoladiDg  subgistenoe  and  tranaportatioti,  at  $1,200 $4,  HOC 

ITonr  roontlw' hire  of  boat,  at  #250 1,00U 

Explosives : 200 

Tools  and  outfit...- 300 

Office  and  administration .: 200 

Total 6,500 

Shipments  to  and  from  the  bayou  are  made  by  boats  connecting  with 
the  Ouachita  River  boats  and  the  Vicksburi?,  Shreveport  and  Pacific 
Railroad  at  Monroe,  but  there  is  no  statistical  record  obtainable.  As 
the  bayou  is  at  present  the  only  means  of  tran8iK)rting  tbe  products  of 
thQ  hindering  country,  it  is  estimated  that  tbe  freighs  carried  were 
about  the  same  as  reported  in  1886.  It  is  stated  that  more  cotton  is 
brought  out  of  Bartholomew  than  is  shipped  by  boats  on  the  Ouachita 
River  above  Monroe,  La. 

The  following  appropriations  have  been  made  for  this  improvement, 
vi«: 

By  act  approved  Mareh  3,  1881 |8,000.00 

By  act  passed  August  2, 18d2 6,000.00 

By  act  approved  July  5,  1884.... 5,000.00 

By  act  approved  August  5,  1886 : 5,000.00 

Amount  appropriated  to  June  30,  1887 23,000.00 

Amount  expended  to  June  30,  1887 ,  21,116.55 

Money  statement. 

July  1,  18d6,  amount  available $21.18 

Amount  appropriated  by  act  approved  August  5, 1886 5, 000. 00 

5, 021. 18 
July  1,  1867,  amoiiat  oKpended  during  fiscal  year,  exclasive  of  liabilities 
outstundiug  July  1,  ly86 3,137.73 

July  1,  1887,  amount  available 1,683. 45 


\ 


Amount  that  can  bo  protitably  expended  in  fiscal  year  ending  JoncSOy  1889      6, 500.  (K) 
Submitted  in  compliance  with  requirements  of  seotionfl  2  of  river  and 
harbor  acts  of  1866  and  1867. 


U  Q. 

IMPROVEMENT  OF  BAYOU  BCEUF,  LOUISIANA. 

Bayou  Boeuf  rises  in  southeastern  Arkansas,  flows  in  a  southerly  di- 
rection, and  enters  the  Ouacjiita  River  at  Stafford's  Point,  about  10 
miles  above  Harisonburgh,  La. 

The  plan  of  improvement  is  based  upon  an  examination  made  by  the 
United  States  in  1880.  The  i)roject  contemplated  the  removal  of  snags, 
logs,  and  leaning  timber  obstructing  navigation  between  Wallace's 
lianding  and  the  mouth  of  the  bayou,  a  distance  of  280  miles,  at  an  es- 
timated cost  of  $20,000.  This  estimate,  however,  was  for  a  project  of 
ten  months'  (two  consecutive  seasons)  work.  Owing  to  small  appropria- 
tions, the  work  has  already  extended  over  a  period  of  six  years,  and 
the  cost  increased  accordingly.  New  obstructions  are  continually  form- 
ing, and  even  after  the  work  is  once  thoroughly  completed  these  will 
require  removal  from  time  to  timej  hence  no  estimate  for  permanent 
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improvemeDt  is  given.  An  examination  of  the  three  outlets  of  BajOQ 
BoBuf  near  Point  Jefferson,  La.,  was  made  in  1884,  and  their  closure  rec^ 
ommended  at  an  estimated  cost  of  $8,500. 

The  work  heretofore  done  was  carried  on  daring  1881, 1882,  and  1884. 
The  removal  of  obstructions  greatly  benefited  and  lessened  the  dangeni 
of  navigation,  and  boats  were  enabled  to  ran  to  Point  Jefferson  daring 
high  water. 

The  act  of  August  5,  1886,  appropriated  $5,000  for  continaing  im- 
provement and  closing  Outlet  No.  1,  near  Point  Jeffierson.  On  account 
of  the  lateness  of  the  season  when  the  funds  became  available,  and  the 
small  amount  appropriated,  which  was  but  little  in  excess  of  the  esti- 
mate f6r  the  dam  closing  Outlet  No.  1,  it  was  not  deemed  advisable  to 
begin  work  during  the  fall  of  1886.  Even  had  the  dam  been  boilt  at 
once,  without  set-back  by  bad  weather  or  high  water,  it  would  not 
have  consolidated  suf&ciently  to  withstand  the  spring  floods,  as  it 
would  have  been  liable  to  attack  in  the  rear  as  well  as  in  front,  and 
have  been  almost  certain  to  yield  to  inequalities  of  pressure  in  its 
spongy  state.  For  these  reasons  it  was  recommended  and  approved 
that  the  funds  be  kept  entire  for  the  following  season's  operations. 

A  reexamination  of  the  three  outlets  near  Point  Jefferson  was  made 
by  Assistant*  Engineer  Walter  S.  Davis  in  February,  and  a  personal 
examination  about  the  middle  of  June,  1887.  It  was  found  that  it 
would  be  a  waste  of  public  funds  to  apply  any  part  of  the  allotment  to 
the  removal  of  snags,  logs,  etc.,  before  Outlet  No.  1  was  closed  by  a 
high  dam,  and  if  not  closed  soon.  Bayou  Bceuf  would  run  into  Lake 
La  Fourche  and  be  dissipated  in  the  swamps  beyond,  and  the  bar  at 
Point  Jefferson  probably  closed  across,  thus  shutting  out  all  water 
communication  above,  except  in  high  water,  and  cause  disastrous  over- 
flows of  the  country  towards  Oak  Eidge,  which  is  now  being  extensively 
cultivated.  The  closure  of  No.  1  alone  would  not  be  sufficient,  except, 
perhaps,  to  keep  the  bayou  within  the  old  line  for  a  time.  Numbers  2 
and  3  should  also  be  closed  to  prevent  backwater  from  Bayoa  Bceut 
and  water  from  Bonne  Idee  from  attacking  No.  1  in  the  rear,  and  also 
to  combine  in  directing  all  the  water  down  the  main  channel.  The  re- 
moval of  snags,  logs,  etc.,  would  do  no  good  at  present,  for  so  long  as 
the  bars  exist  there  can  be  no  navigation  in  low  water,  and  when  there 
is  sufficient  depth  on  the  bars  the  logs  are  in  deep  water. 

Finding  that  the  planters  in  that  vicinity  and  others  interested  pro- 
posed to  restore  the  old  levee  by  subscription,  and  for  the  reasons  above 
stated,  I  recommended  that  the  entire  amount  available  be  applied  to 
filling  the  outlets  in  their  order,  so  far  as  it  would  go,  by  enteriag  into 
agreement  with  the  planters  who  propose  to  restore  the  old  levee,  and  to 
whom  the  matter  of  protection  from  overflow  is  of  vital  importance. 
It  would  have  been  useless  to  advertise,  if  desired  to  fill  all  the  outlets; 
the  amount  of  work  being  too  small  for  regular  levee  contractors  to 
touch,  except  at  high  prices,  and  they  will  soon  be  engaged  on  the  maiu 
levees  of  the  Mississippi ;  and  also  too  small  for  a  small  subcontractor 
to  buy  the  tools,  etc.  This  project  was  approved  July  12, 1887,  and 
work  will  be  begun  as  soon  as  the  necessary  arrangements  can  be  made. 
It  is  believed  that  this  plan  will  accomplish  the  closing  of  all  three  out- 
lets this  season,  and  result  in  washing  the  bars  below  Point  Jefferson 
by  concentrating  all  the  flood  water  in  the  maiu  channel ;  and  the 
steamboat  men  navigating  the  stream  state  that  such  application  of  the 
lunds  will  benefit  navigation  more  than  if  spent  in  any  other  way. 

With  the  appropriation  asked  for  the  fiscal  year  ending  June  30, 
1889,  it  is  proposed  to  build  brush  wing-dams  to  scour  the  bars,  cat 
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leaning  timber,  remove  shore-slides,  and  remove  logs  and  snags  from 
the  channel  by  use  of  explosives.  Until  a  suitable  boat  can  be  had  for 
general  use  on  the  tributaries  to  Ouachita  River,  it  will  be  necessary  to 
hire  a  small  steamer  or  a  flatboat  and  rig  light  shears  or  crane  for 
service  with  a  steam  capstan.  A  chopping  party  of  fifteen  to  twenty 
men  can  be  employed  to  advantage  for  at  least  six  months.  An  out- 
fit of  skiffs,  tents,  and  tools  will  be  required,  and  means  of  transporta- 
tion.   The  estimates  are : 

For  hiro  of  boats fl,800.00 

Wages,  snbsistence,  etc.,  six  months,  at  |1,500 9,000.00 

Office  and  administration 200.00 

Total 11,000.00 

The  former  appropriations  were : 

By  act  approved  March  3,  1881 |5,0DO.0O 

Bv  act  passed  August  2,  ia«2 5,000.00 

By  act  approved  July  5,  1884 5,000  00 

By  act  approved  August  5, 1886 5,000.00 

Amount  appropriated  to  June  30,  1887 20,000.00 

Amount  expended  to  June  30,  1887 15,018.59 

Money  statement 

July  1,  1886,  amount  available $4.32 

Amount  appropriated  by  act  approved  August  5,  1886 5, 000. 00 

5, 004. 32 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 22.91 

July  1,1887,  amount  available 4,981.41 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1889    11, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COSfMKRCIAL  STATISTICS. 


« 


During  the  calendar  year  1886,  one  steam-boat  of  176  tons  burden,  drawing  2  feet 
light  and  6^  feet  loaded,  made  ten  round  trips  in  the  bayou.  A  smaller  steamer  with 
barges,  and  two  tugs  with  barges,  made  occasional  trips.  The  river  was  navigable 
U>  Point  Jefferson  tor  six  months. 

The  following  down  freights  were  carried : 

Cotton bales..     6,100 

Cotton-seed tons..        700 

Staves number..  63,000 

Cattle head..  20 

Hogs do..,.  28 

Wood cords.-        124 

Return  freights  of  general  merchandise  and  plantation  supplies. 


U   lo. 
IMPROVEMENT  OF  TENSAS  RIVERS  AND  BAYOU  MACON,  LOUISIANA. 

Tensas  Biver  has  its  source  in  northeastern  Lonisiana,  in  Lake  Prov- 
idence^  flows  in  a  southerly  direction,  and  unites  with  Ouachita  and 
Little  Rivers,  at  Trinity,  La.,  in  forming  Black  River.  By  river  and  har- 
bor act  of  1884,  Bayou  Macon  was  nnited  under  the  same  head  of  ap- 
propriation with  Tensas  River.     This  bayou  rises  in  Desha  County, 
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southeastern  Arkansas,  flows  in  a  soatherly  direction,  entering  Tensas 
Biver  aboat  40  miles  above  its  month. 

Examinations  of  these  streams  were  made  in  1880,  npon  which  die 
present  plan  of  improvement  is  based.  The  project  contemplates  re- 
moving snags,  logs,  and  leaning  timber  obstructing  navigation  in  the 
Tensas,  between  Dallas  and  its  mouth  (about  180  miles),  at  an  estimated 
cost  of  $23,000,  and  the  removal  of  the  same  class  of  obstructions  in 
Bayou  Macon,  from  Floyd,  the  present  head  of  navigation,  to  its  month 
(about  130  miles),  at  an  estimated  cost  of  $17,000. 

The  work  heretofore  done  has  been  confined  to  Tensas  Kiver,  as  the 
fnnds  appropriated  in  1884  were'  not  su£Qcient  to  extend  operations  into 
Bayou  Macon,  and  has  benefited  navigation  by  the  removal  of  obsUnc- 
tions  from  that  portion  of  the  stream  in  which  it  was  carried  on.  This 
work,  however,  is  not  permanent,  as  new  obstructions  are  added  from 
time  to  time,  which  will  require  removal  in  the  interest  of  safe  naviga- 
tion. 

As  no  work  had  been  done  in  Bayou  Macon,  and  as  it  was  of  greater 
commercialimportance  and  more  dangerously  oostructed  than  any  part  of 
the  Tensas,  operations  during  the  past  year  were  confined  to  that  stream. 
Two  chopping  parties  of  twelve  men  each,  with  outfits  of  skiffs,  tents, 
and  tools,  were  organized  November  14, 1886,  at  Delhi,  La.  The  work 
was  carried  on  under  the  superintendence  of  Mr.  Walter  S.  Davis,  one 
party  working  up- stream  and  the  other  towards  the  mouth.  By  the 
end  of  December  the  upper  party  had  reached  Floyd,  the  present  head 
of  navigation,  30  miles  above  Delhi,  and  turning  back  joined  the  other, 
about  4Q  miles  below  DelhL  With  this  combined  force  work  was  con- 
tinned  downstream  to  the  mouth  of  the  bayou,  which  was  reached  about 
the  end  of  January,  when,  as  the  water  was  rising,  operations  were  sus- 
pended. The  work  consisted  in  cutting  the  snags  to  low- water  sur- 
face, sawing  all  logs  within  reach,' felling  and  cutting  up  the  overhang- 
ing trees,  and  girdling  such  as  would  impede  navigation  at  high  water. 
The  following  is  a  summary  of  the  work  performed : 


Snags    cut  to  low-water  Burface, 

number ^ 2,385 

Stumps  pulled number. .  8 

Shore  snags  cut do. . . .      890 

Logs  removed  from  channel  do 4, 890 

Jamsremoved do....        39 


Side  jams  removed number..        55 

Leaning  trees  cut do....  5,700 

Leaning  trees  topped do 367 

Leaning  trees  girdled do 5, 970 

Willows  and  undergrowth  cut  from 
banks square  yards..  5,472 


The  work  of  the  past  year  resulted  in  the  removal  of  the  principal 
obstructions  from  Bayou  Macon,  between  Floyd  and  the  mouth,  but  in 
consequence  of  sliding  and  caving  banks  it  is  not  permanent  and  should 
be  repeated  to  remove  jams  that  will  form  after  high  water  from  the 
large  number  of  trees  cut.  Steamboat  men  navigating  the  bayon  have 
spoken  in  most  commendatory  terms  of  the  benefits  derived  from  the 
past  season's  operations. 

No  work  has  been  done  in  Tensas  Eiver  since  1884.  The  lower  ix>r- 
tion,  for  about  80  miles  above  the  mouth,  is  in  good  navigable  condi* 
tion  and  comparatively  free  of  obstructions.  Until  recently  the  Up- 
per Tensas,  above  the  mouth  of  Macon,  has  been  of  little  or  no  com- 
mercial importance,  and  large  plantations  along  both  sides  of  the  bayoo 
have  lain  deserted  for  more  than  twenty  years.  These  plantations, 
though  highly  productive,  were  abandoned  on  account  of  successive 
overflows  from  the  Mississippi  River  when  the  levees  along  the  western 
bank  washed  away.  These  levees  have  been  repaired  within  the  past 
year,  and  many  of  the  deserted  plantations  have  been  reclaimed,  which 
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will  probably  give  to  that  portion  of  the  stream  an  amoaot  of  commeioe 
rendering  it  worthy  of  improvement. 

With  the  small  balance  available,  it  is  proposed  to  resnme  the  oper- 
ations in  Bayoa  Ma9on,  suspended  by  high  water  in  January,  in  con- 
uection  with  the  work  on  Bay6us  Bartholomew  and  D'Arboune ;  the 
amount  being  too  small  to  organize  a  special  party  for  this  work« 

With  the  amount  asked  for  the  fiscal  year  ending  June  30, 1889,  it  is 
proposed  to  continue  the  work  of  cutting  leaning  timber  and  removing 
loge  and  snags,  and  to  build  brush  dams  where  required.  The  esti- 
mates are  as  follows : 

Hire  of  boat $1,800.00 

Six  months'  labor,  snbsistence,  etc.,  at|l,500 9,000.00 

Office  contingencies  and  administration 200.00 

Total 11,000.00 

Beliable  commercial  statistics  could  not  be  obtained,  for  the  same 
reason  given  in  the  report  on  Bayou  Bartholomew.  Bayou  Macon  and 
Lower  Tensas,  it  is  asserted,  ship  10,000  bales  of  cotton  during  the 
years  when  the  water  rises  early  in  the  season,  with  return  shipments 
of  merchandise  approximating  $400,000  in  value. 

The  former  appropriations  were : 

By  act  approved  March  3,  1881 $3,000.00 

By  act  approved  July  5,  1884 4,000.00 

By  act  approved  AagnstS,  1888 4,000.00 

Amount  appropriated  to  Jane  30, 1887 11,000.00 

Amount  expended  to  Jane  30,  1887 10,599.61 


Money  statement 

Amount  appropriated  by  act  approved  Augost  5,  1886 $4, 000. 00 

July  1,  l^rr,  amount  expended  during  iiscal  year,  exclasive  of  liabilities 
outstanding  July  1,  1886 3,599.61 

July  1, 1887,  amount  available 400.39 


Amount  (estimated)  required  for  completion  of  oxistine  project $'<^,  000. 00 

Amouutthat  canbenroiitably  expended  in  fiscal  year  ending  June  30, 1889    11, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


U  II. 

IMPROVEMENT  OF  BIG  BLACK  RIVER,  MISSISSIPPI. 

This  stream  rises  in  Webster  and  Choctaw  counties,  Mississippi,  flows 
in  a  general  southwesterly  direction,  and  enters  the  Mississippi  Biver 
at  Grand  Onlf,  Mississippi,  having  a  length  estimated  to  be  about  400 
miles. 

The  bridge  of  the  Louisville,  New  Orleans  and  Texas  Railroad,  about 
13  miles  above  the  mouth,  and  that  of  the  Vicksburgh  and  Meridian 
Railroad,  about  90  miles  above  the  mouth,  neither  having  dniws,  form 
obstructions  to  free  and  Safe  nai^i  station  at  all  stages  of  water.  Two 
higbwaj'^  bridges  without  draws,  ii3  and  78  miles  above  the  mouth,  re- 
spectively, also  form  barriers  to  uavlgatiou.    The  river  above  the  first 
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railroad  bridge  at  present  is  navigated  only  by  flatboats  carrying 
staves,  etc. 

Old  settlers  assert  that  previous  to  the  building  of  the  railroads  large 
quantities  of  cotton  and  produce  were  shipped  annually  down  the  river 
in  flat  and  keel  bouts,  and  it  is  probable  that  if  the  bridge  obstructions 
were  remedied,  and  the  bank  and  channel  obstructions  removed,  at 
least  a  portion  of  the  commerce  of  the  country  bordering  the  river  would 
find  a  way  to  market  by  this  route  to  the  Mississipju  River.  Owing  to 
comparatively  short  distances  between  ])oints  on  Lower  Big  Black  and 
the  railroads  which  border  and  cross  it,  as  well  as  its  proximity  to 
Yazoo  Kiver  at  Satartia,  it  is  impossible  to  form  any  estimate  of  the 
benefits  to  be  derived  from  the  thorough  improvement  of  the  river  be- 
tween Cox's  Ferry  and  its  mouth. 

An  examination  of  the  stream  was  made  by  the  United  States  in 
1881,  and  the  project  for  its  improvement  contemplated  the  removal  of 
snjigs,  logs,  overhanging  timber,  and  several  wrecks  obstructing  navi- 
gation from  the  mouth  to  Cox's  Ferry,  130  miles  above,  at  an  estimated 
cost  of  $32,000. 

The  only  work  that  has  been  done  towards  the  improvement  of  this 
river  was  performed  in  1884-'85,  when  a  chopping  party  began  opera- 
tions at  the  mouth  and  continued  up-stream  about  75  miles.  This  work 
resulted  in  the  removal  of  the  principal  obstructions  and  increased  the 
facilities  for  navigating  that  portion  of  the  river  in  which  it  was  done. 

No  work  was  done  during  the  fiscal  j^ear.  The  appropriation  in  river 
and  harbor  act  of  August  5,  1886,  contained  the  following  proviso :  Xo 
part  of  this  appropriation  '*  shall  be  used  until  the  State  of  Missis- 
sippi shall  have  first  caused  the  bridges  over  said  stream  south  of 
the  Vicksburgh  and  Meridian  Railroad  to  be  so  constructed  as  not  to  ob- 
struct the  navigation  of  said  stream."  The  legislature  of  Mississippi 
had  adjourned  before  the  passage  of  this  act,  and  as  it  meets  biennially 
the  next  session  does  not  assemble  until  January,  1888.  No  farther 
work  is  therefore  contemplated  until  the  State'  has  taken  the  necessary 
legislative  action,  and  no  additional  funds  are  asked  for  the  improve- 
ment of  this  river.  • 

The  commerce  is  practically"  the  same  as  reported  in  1886.  About 
the  same  quantity  of  staves  was  brought  out  of  the  river,  and  this  com- 
prises the  principal  traffic  at  present. 

The  former  appropriations  were: 

By  act  approved  July  5,  1884 $5,000 

By  act  apiiroved  August  6, 1886 5,000 

Amount  appropriated  to  June  30,  1887 10,000 

Amount  expended  to  June  30, 1887 5,000 

Money  statement. 

July  1,  1886,  amount  available $258.38 

Amount  appropriated  by  act  approved  August  5, 1886 5, 000. 00 

5, 258. 38 
July  1,  18S7,  amount  expended  during  fiscal  year,  exclusive  of  liabUities 
outstanding  July  1,1886 258.38 

Jnly  1,  1887,  amount  available 5,000.00 


I 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 22, 000.00 

Submitted  in  complianco  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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U  12. 

IMPROVEMENT  OF  YAZOO  RIVER.  MISSISSIPPI. 

I 

Yazoo  Eiver  is  formed  by  the  juuction  of  Yallabasha  and  Talla- 
hatchee  rivers  in  Le  Flore  County,  Mississippi;  it  is  about  264  miles  in 
length,  flows  in  a  ii^eneral  southwesterly  direction,  through  one  of  the 
richest  sections  of  country  in  the  South,  and  enters  the  Mississippi 
River  9  miles  above  Yicksburg. 

An  examination  of  the  wrecks  of  gunboats,  steamers,  and  other  ob- 
stmctions  placed  in  the  river  during  the  war,  was  made  by  the  United 
States  in  1873,  and  a  similar  examination,  which  included  the  natural 
obstructions  to  navigation,  was  made  in  1874.  The  project  contem- 
plates the  removal  of  wrecks,  logs,  snags,  overhanging  timber,  etc.^ 
ol^tructing  navigation  throughout  the  entire  length  of  the  river.  The 
work,  however,  can  not  be  permanent,  as  new  obstructions,  caused  by 
floods,  caving  banks,  etc.,  are  brought  into  the  river  each  year^  and  re- 
quire removal  to  render  navigation  safe;  consequently  no  detailed  esti- 
mates have  been  submitted. 

The  wrecks  of  eleven  steamers  sunk  during  the  war  were  removed 
by  contract  during  1873-'74.  In  1875  and  1877  the  United  States  snag- 
boat  O,  O.  Wagner  was  employed  in  removing  wrecks  and  other  ob- 
stractions.  The  snag-boat  John  B.  Meigs  was  completed  in  October, 
1879,  and  the  principal  work  since  has  been  carried  on  with  that  boat. 
The  results  of  the  work  done  are  marked ;  the  large  number  of  wrecks 
and  many  natural  obstructions,  which  limited  the  navigable  season, 
have  been  removed,  and  the  river  is  navigable  throughout  the  entire 
year. 

After  passage  of  the  act  of  August  5,  1886,  an  examination  of  the 
snag-boat  Meigs  was  made  and  it  was  thought  safe  to  put  her  into 
commission  without  repairing  the  iron  hull  and  deck.  It  was  there- 
fore recommended  that  the  boat  be  fitted  out  at  once  for  service  in 
Yazoo  Eiver,  making  only  such  repairs  as  were  immediately  necessary, 
and  postponing  the  extensive  repairs  contemplated  till  the  close  of  the 
season.  This  plan  having  been  approved,  the  repairs  -were  begun  Sep- 
tember 6.  The  wooden  decks  were  renewed  over  the  guards  and 
calked  throughout ;  the  smoke  stacks  renewed  and  put  up,  new  breech- 
ing fitted,  and  stumps  repaired ;  the  capstan  machinery  overhauled  and 
renewed,  new  escape  pipes  fitted,  and  a  general  overhauling  of  steam 
fittings,  boilers,  engines,  and  wheel.  These  repairs  were  completed 
and  the  Meigs^  in  charge  of  P.  R.  Starr,  master,  left  Yicksburg  for 
Yazoo  Biver  October  21,  to  begin  snagging  operations  up-stream. 
This  boat  has  been  employed  in  Yazoo  Biver  during  the  fiscal  year  as 
follows :  From  October  21  to  November  30,  December  27  to  January 
15,  May  6  to  10,  and  June  11  to  30. 

During  the  intervening  times  she  has  been  employed  in  Tallahatchee 
and  Yallabnsha  rivers,  and  Tchula  Lake,  Mississippi,  tributaries  of  the 
Yazoo,  and  in  Bed  Biver,  Louisiana,  having  been  almost  constantly  at 
work  since  October  21, 188G. 

The  following  is  a  summary  of  the  work  performed  in  Yazoo  Biver: 

SnagB  paHed nnmber . .  880 

Stumps  palled 4 do....  85 

Shore  snags  cut do 460 

Leaning  trees  cat do 9,063 

Leaning  trees  girdled do 61 

finish  cat square  yards..  360 

Tree  slides  removed nnmber..  2 

Steamers  assisted  over  bars,  -v^here  obstructing  navigation do....  1 

Steamboat  boilers  removed  from  channel ....do....  2 
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One  sanken  flatboat  and  part  of  wreck  of  steamer  Mary  E.  Keene  were 
removed  from  channel  at  French's  Bend. 

Nearly  all  the  snags  and  stamps  were  taken  directly  from  the  chan- 
nel; and  all  the  leaning  trees  and  shore  snags  were  in  or  obstructing  the 
channel.  This  work  extended  over  the  entire  river,  and  resalt^  iu 
putting  it  in*  fair  navigable  condition,  except  in  t)ie  84  niile«  above 
Yazoo  City  to  Wasp  Lake,  and  below  Yazoo  City  at  Short  and  O'Neil's 
creeks,  where  considerable  work  is  yet  required. 

The  river  men  seem  to  be  much  pleased,  both  as  to  quantity  and 
quality  of  work  performed.  As  stated  above,  the  work  is  not  iierma- 
nent. 

After  every  rise  and  fall  new  snags  api)ear,  and  where  the  banks  are 
heavily  timbered  trees  slide  into  the  river  singly  and  by  dozem,  and, 
having  so  much  sediment  sticking  to  their  roots,  form  dangerous  siMigs 
difficult  to  remove. 

During  the  last  fifty  years  fifty-four  steamboats  have  been  lost  and 
destroyed  in  this  river,  about  twenty  of  which  were  wrecked  daring  the 
war.  One  above  mouth  of  Big  S'lnflower  and  one  at  French's  Bend  are 
reported  as  badly  in  the  way,  &nd  four  others  as  more  or  less  in  tbe 
channel.  If  appropriations  were  made  so  as  to  allow  about  four  months' 
work  each  year,  this  river  could  be  kept  in  good  navigable  condition. 

During  the  month  of  July  the  Meiga  will  continue  snagging  opera- 
tions between  Yazoo  City  and  Wasp  Lake,  and  below  Yazoo  City  at 
Short  and  0'!N"eil's  creeks. 

At  the  close  of  the  month  operations  will  have  to  be  suspended,  as 
the  available  balance  will  probably  be  required  for  the  proper  care  and 
preservation  of  the  boat  until  additional  funds  are  appropriated.  The 
temporary  repairs  of  the  iron  snagboat  Meigs  in  September  and  Octo- 
ber, 1886,  enabled  her  to  do  a  good  season's  work  without  disaster,  bot 
.it  is  not  considered  safe  to  use  her  another  year  without  a  complete 
overhauling.  There  are  now  seventeen  holes  and  cracks  iu  the  bottom 
and  sides,  mostly  forward  of  the  midship  section,  some  of  them  as  much 
as  6  feet  long.  The  boat  is  kept  afloat  partly  by  water-tight  com- 
partments, but  chiefly  by  the  method  of  battens,  which  are  long  3-inch 
planks,  cushioned  with  old  blankets  or  mattress-filling,  and  held  in 
place  by  wedged  stanchions. 

While  this  method  is  a  necessity,  it  is  very  destructive  to  the  boat 
in  shoal  water,  as  in  hauling  over  the  bars  the  weight  of  the  boat  is 
made  to  bear  upon  the  stanchiops,  and  so  punch  up  the  decks.  A 
special  item  of  appropriation  should  be  made  for  this  work;  but  if  this 
can  not  be  done,  the  cost  will  have  to  be  proportioned  among  the  several 
streams  in  which  she  is  to  work.  I  have  made  careful  estimates  for 
each  kind  of  work  required — docking  and  cost  of  delivering  andretom- 
ing  the  boat.  The  Meigs  was  built  by  the  Western  Iron  l^oBt  Building 
Oompany,  and  plans  and  templets  are  all  preserved  at  Oarondelet 
The  only  docks  within  reasonable  distance  on  which  the  boat  oan  be 
hauled  out  convenient  to  iron- workers  are  at  South  Saint  Louis. 

ESTIMATE. 

Towing  or  ronDing  to  Carondelet |660 

Docking  and  demurrage 450 

Stripping  old  bottom,  straightening  floors,  putting  on  new  steel  bottom,  ^ 

inch,  double  riveted,  and  painted  inside  and  out 6,000 

Same  for  sides  and  bow  between  bilge  and  deok-strake 4a0 

Renewing  iron  deck  beams  and  stanchions,  and  butting  beam •  350 

New  wood- work,  deck,  roofing,  kevels,  cleats,  guards,  eto 450 
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fie^iring  engiaet,  wheel,  heater,  pookps,  hoisting  gear,  capstans,  shears,  heel 

posts,  etc ^450 

New  canvas  deck  cover,  roofing,  etc i. '250 

Painting  hull,  npper  works,  deck,  roof,  glazing,  etc 500 

Towing  orretuming  boat  to  Yicksbnrg 450 

Total - 10.000 

« 

The  cost  of  steel  bottom  might  be  redaced  by  8600  if  single  riveting 
be  adopted,  but  the  boat  will  be  much  stronger  if  double  riveted. 

This  is  quite  essential,  as  it  is  a  common  event  to  work  the  boat  over 
bars  with  a  depth  considerably  less  than  her  draught. 

A  small  steam-boat,  with  crane  &nd  steam  capstans,  is  very  much 
needed  for  the  upper  part  of  Yazoo  and  for  the  smaller  streams  in  the 
portion  of  the  district  east  of  the  Mississippi. 

Such  a  boat,  if  built  of  steel,  will  last  for  many  years  with  but  little 
expense,  except  for  tools  and  outfit.  The  cost  of  such  a  boat  fully 
equipped  will  be  $15,000,  and  $5,000  will  be  sufficient  for  expenses  for 
the  first  season's  work,  as  it  will  take  about  six  months  to  complete  and 
flt  her  for  work.  A  crane-boat  with  steam-boiler  and  capstans,  and 
quarters  for  a  working  party  of  a  dozen  or  fifteen  men,  is  also  required 
for  general  use  on  the  bayous  and  smaller  streams. 

At  present  it  is  necessary  to  charter,  and  it  is  very  difficult  to  hire  or 
even  to  find  suitable  boats. 

The  Qost  of  sach  a  crane-boat,  which  can  be  bnilt  and  equipped  in  less  than 

three  months,  is  estimated  at 9^,600 

Eight  months  of  crew,  subsistence,  etc.,  at  $1,200 9, 600 

Tools  and  maintenance  of  plant,  fuel,  etc 600 

Care  when  laid  up 200 

Total 15,000 

The  bar  at  the  month  is  becoming  a  serious  obstruction  to  the  free 
navigation  of  Yazoo  River  in  low  water.  Boats  that  could  go  without 
binderance  to  Sharkeys,  on  Tallahatchee  Eiver  (375  miles  from  Yicks- 
bnrg), in  low  water  are  prevented  from  entering  or  leaving  at  such  times 
without  lightening. 

Temporary  reli^  can  be  given  by  brush  wing-dams,  and  no  doubt  the 
bar  could  be  washed  away  by  the  construction  of  jetties.  I  recommend, 
however,  the  construction  of  a  pumping-dredge,  to  be  used  on  this  and 
other  bars  in  the  district  where  needed. 

The  cost  would  be  small,  as  will  be  seen  from  the  following  estimate 

Hull  and  deck-house,  and  quarters |2,000 

Boiler,  furnace,  and  feed-pump 750 

Steam  capstan 450 

Deck-pump 50 

Pressure-pump 450 

Centrifugal  dredge-pump,  pipes,  elbows,  discharge,  and  fitting  drlying-engine, 

and  cr&ue  or  shears 2,500 

Piping,  fitting,  iacketing,  tools,  outfit,  cables,  etc 800 

Cost  of  dredge 7,000 

Monthly  expenses: 

Overseer,  engine-driyer,  crew,  and  subsistence |540 

Fuel,  oil,and  waste 125 

Petty  repairs 75 

740 

Total  season,  say  five  months  in  the  year,  in  the  district 3, 700 

Care  for  seven  months,  at  (75 525 

Total , ,.,.., 11,2^ 
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The  Meigs  is  the  largest  boat  in  the  district,  and  is  the  one  employed 
on  the  heaviest  work,  which  the  other  boats  can  not  handle.  She  is 
therefore  sent  to  Red  and  Ouachita  rivers,  as  well  as  to  Yazoo  and  its 
larger  tributaries.  A  greater  allowance  must  be  made  for  her  services, 
not  only  because  she  carries  a  much  larger  crew  than  any  of  the  others, 
bnt  the  wear  and  tear  of  hoisting  machinery  is  much  greater. 

During  active  service  the  monthly  expenses  are  as  follows: 

Pay-roll - |l,aOO 

Subsistence 300 

Fuel,  oil,  and  waste 250 

Repair  of  tackle,  chains,  etc ^SO 


2,600 

If  laid  up  alone  at  Vicksburg  the  cost  is  $250  a  mouth,  and  if  with 
thefleet  about  $100. 

As  it  will  take  about  two  months  to  complete  the  repairs  now  abso- 
lutely necessary,  including  the  time  for  delivery  and  return,  seven 
months*  service  is  probably  all  that  can  be  expected  in  Yazoo  Biver. 

The  estimates  for  the  Meigs  are  therefore  as  follows : 

Special  repairs >. - $10,000 

Seven  months' service,  at  $2,600 18,200 

Three  months'  in  ordinary^  at|250 750 

Extraordinary;'  repairs,  maintenance  of  tools  and  outfit,  etc 3, 000 

Total  estimate  for  Meiga 31,950 

For  steam- tender  and  services 20,000 

For  crane-boat  and  services ». 15,000 

For  centrifugal  pump-dredge  and  services •. 11,225 

For  office  and  administration 1, 825 

Total *. $80,000 

This  amount  can  be  profitably  expended  in  one  season. 

There  are  two  bridges  across  Yazoo  River,  one  near  Vicksburg  and 
the  other  just  above  Yazoo  City.  The  latter,  a  county  bridge,  is  a  very 
dangerous  structure,  situated  Just  above  a  sharp  bend. 

The  bridge  should  be  rebuiit  so  as  to  give  clear  openings  of  at  least 
125  feet. 

The  Georgia  Pacific  Railroad  Company  was  authorized  by  act  ap- 
proved March  3,  1887,  to  build  a  bridge  near  Fort  Loring,  about  8  miles 
below  Greenwood.  It  is  understood  that  plans  will  be  submitted  at  an 
early  daj'. 

The  former  appropriations  were: 

By  act  approved  March  3, 1873,  applied  to  the  removal  of  eleven  wrecks 

sunk  during  the  late  war $40,000.00 

By  act  approved  Mar.    3,  1875 12,000.00 

By  act  approved  Aug.  M,  1876 15,000.00 

By  act  approved  June  18,  1878 25,000.00 

By  act  appioved  Mar.    3,  187l> 15,000.00 

By  act  approved  June  14, 1880 12,000.00 

By  act  approved  Mar.    3, 1881 6,000.00 

By  act   passed    Aflg.    2,1882 8.OOO.O0 

By  act  approved  July    5,  1884 1.  10,000.09 

By  act  approved  Aug.    5,1886 1.5,000.00 

Amount  appropriated  to  June  30,  1887 158,000.00 

Amount  expended  to  June  30,  1887 154,039.55 
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Money,  statement. 

July  1, 1886|  amount  available $1.47 

Amount  appropriated  by  act  approved  August  5,  1886 15, 000. 00 

15, 001. 47 
Jaly  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1886 11,041.02 

July  1,  1887,  amount  available 3,960.45 


1 


Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ng  June  30, 1889    80^  000. 00 
Submitted  in  compliance  witb  requirements  of  sections  U  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMEBCIAL  STATISTICS. 


Dnring  the  calendar  year  1886  about  a  dozen  Ateam-boats  navigated  the  river,  with 
tonnage  of  from  30  to  250  tons  each,  and  drawing  from  12  to  30  inches  light  and  3  to 
5  feet  loaded.  The  river  was  navigable  the  entire  year,  and  the  estimated  value  of 
the  commerce  was  ^iven  at  |2, 645, 000. 

The  following  freights  were  carried : 

Cotton., bales..    40,000 

Cottonseed tons..      5,000 

Staves number..  100,000 

Return  freights  of  general  merchandise  and  plantation  supplies,  estimated  values, 
$1^000,000. 

From  September  1  to  December  31  embraced  part  of  what  is  known  as  a  '*  short 
cro{>  year,''  estimated  short  from  30  per  cent,  to  45  per  cent.,  according  to  locality. 
A  portion  of  the  freights  which  formerly  went  by  river  is  now  moved  by  the  Illinois 
Central  Railroad. 

In  addition  to  the  above,  the  commerce  of  Big  Sunflower  and  Tallahatchee  rivers 
and  other  tributaries  passes  up  and  down  this  stream. 


U13. 
IMPROVEMENT  OF  TCHULA  LAKE,  MISSISSIPPI. 

Where  the  Yazoo  Eiver  reaches  the  head  of  Honey  Island,  about  220 
miles  above  its  month,  it  divides  into  two  branches,  the  westerly  one 
retaining  the  name  of  the  river,  while  the  easterly  and  narrower  branch 
is  called  Tchula  Lake  or  Eiver.  The  distance  from  the  head  to  the  foot 
of  the  island,  where  the  two  branches  again  unite,  is  about  67  miles. 

Very  productive  plantations  join  one  another  along  the  banks  of  the 
lake,  and  the  amount  of  cotton  raised  annually  is  estimated  to  be  about 
20,000  bales,  which  was  formerly  brought  to  market  via  Yazoo  Eiver 
and  Tchula  Lake,  or  hauled  in  wagons  long  distances  to  the  southern 
division  of  the  Illinois  Central  Eailroad.  This  road  has  now  constructed 
^  line  from  Yazoo  City  to  the  mouth  of  Yallabusha  Eiver,  which  touches 
Tchula  Lake  at  several  points,  and  has  a  tap  line  from  Tchula  City  to 
the  main  line  at  Dnrant,  Miss.  ^ 

This  road  will  no  doubt  transport  most  of  the  cotton  which  has  to  be 
marketed  before  navigation  opens  in  the  lake. 

An  examination  was  made  by  the  United  States  in  1879,  and  the  proj- 
ect b^ed  thereon  contemplated  the  removal  of  snags,  logs,  overhang- 
ing treeSy  etc.,  obstructing  navigation,  to  enable  light-draught  boats  to 
enter  the  Iftk^  earlier  in  tiiQ  season. 
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Tbo  estimated  cost  of  this  improvement  was  $10,000,  bat  this  estimated 
was  made  with  the  idea  of  performing  the  work  during  one  low-water 
season. 

Nearly  the  entire  estimate  has  been  appropriated,  bat  it  has  come  at 
such  irregular  periods,  extending  over  six  years,  that  the  work  has 
never  been  completed  as  projected^  and  even  if  once  thoroaghly  com- 
pleted it  will  have  to  be  gone  over  from  time  to  time  to  remove  addi- 
tional obstructions  which  are  continaally  forming. 

Work  was  begun  in  1881  and  continued  in  1882  and  1884.  Naviga- 
tion was  considerably  improved  by  the  removal  of  overhanging  timter, 
snags,  etc.,  and  boats  enabled  to  enter  the  lake  earlier  and  ran  nradi 
later  in  the  season. 

The  United  States  snagboat  MeigSj  P.  B.  Starr  master,  performed  a 
week's  work,  from  December  19  to  25,  1886,  in  the  lake,  when  high 
water  necessitated  her  withdrawal. 

This  work  was  resumed  by  the  boat  April  11,  and  continued  during 
the  month. 

Operations  consisted  chiefly  in  cutting  brush  and  overhanging  trees, 
and  resulted  in  giving  a  good  navigable  channel,  at  least  90  feet  in 
width,  for  a  distance  of  44  miles,  leaving  about  23  miles  to  be  worked 
over.    The  following  is  a  summary  of  tbe  work  performed : 

Snags  palled namber..  39 

Stumps  pulled do....  84 

Shore  snags  eat do SO 

Leaning  trees  cut do 4,03? 

Leaning  trees  girdled do 334 

Brush  cut  ....« sqnare  yards..  320 

Wreo"k8  removed number..  1 

Should  the  stage  of  water  be  favorable  while  the  snag-boat  Meigs  is 
in  that  vicinity,  the  small  balance  available  can  be  expended  to  advan- 
tage. 

The  lake  is  not  so  crooked  as  the  river-side  of  Honey  Island,  but  is 
very  narrow  in  places,  and  covered  with  a  heavy  growth  of  timber  and 
brush  to  the  water's  edge. 

There  are  three  large  sand-bars  in  the  lake ;  one  at  the  head,  and  the 
others  20  and  50  miles  below,  respectively.  The  bar  at  the  head  is 
gradually  enlarging  firom  deposits,  and  each  year  the  water  in  the  Ya- 
zoo will  have  to  be  a  little  higher  before  boats  can  enter  at  that  end. 
Were  these  bars  removed,  and  the  timber  and  brush  thoroughly  cleaned 
from  the  banks,  it  is  probable  that  the  channel  would  scour  out  and 
give  a  greater  depth  of  water;  but  in  view  of  the  cost  of  this  work  and 
the  decreased  commerce  of  the  stream  on  account  of  railroad  facilities, 
It  is  doubtful  tt  such  expendi.ture  would  b.e  justified. 

The  snagboat  Meigs  is  too  expensive  and  her  services  are  too  neces- 
sary for  Yazoo  Biver  proper,  and  Tallahatchee  Biver,  to  permit  her  being 
used  in  Tchula  Lake,  except  for  a  short  time  and  in  an  emergeacy.  I 
recommend,  therefore,  the  use  of  a  fiatboat  and  a  large  chopping  psatj 
to  cut  brush  and  leaning  trees  so  as  to  widen  the  high-water  channeL 
Logs  and  stumps  can  be  removed  by  use  of  high  explosives.  The  sum 
of  $6,000  can  be  spent  to  good  advantage  in  that  way.  Brush  dams  at 
the  upper  end  and  at  the  bars  below  can  be  built  at  small  expense  with 
material  cut  in  clearing  the  banks,  and  a  considerable  increase  of  dcf>th 
obtained  by  their  aid. 

The  former  appropriations  were — 

By  act  approved  March  3, 1881 |3, 009.00 

By  act  passed  August  2, 1882 ,,„,.,,,,,..,,      2,500.00 
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By  act  approved  July  5,  1884 |1, 500.00 

By  act  approved  Augast  5,  1886 '^,000.00 

Amount  appropriated  to  June  30,  1887 9,000.00 

Amount  expended  to  June  30, 1887 8,480.82 

Money  statement 

July  1,  1886,  amount  available $153.24 

Anoouut  appropriated  by  act  approved  August  5,  1886 2, 000. 00 

2, 153. 24 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1886 1,634.06 

July  1,  1887,  amount  available 519.18 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      6, 000. 00 
Submitted  in  compliance  with  requiroments  ot*  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMEKCIAL  STATISTICS. 


During  the  calendar  year  1886,  four  steam-boats,  drawing  20  ii^cbes  light  and  about  5 
feet  loaded,  with  tonnage  of  from  100  to  216  tons  each,  navigated  this  stream  from 
January  1  to  July  I,  malting  86  round  trips,  and  carrying  the  following  freights : 

Cotton bales..  6,000 

Cotton  seed tons..  2,500 

Return  freights  of  general  merchandise  and  plantation  supplies,  estimated  value, 
9150,000. 


U  14. 

IMPROVEMENT  OF  YALLABUSHA  RIVER,  MISSISSIPPI. 

The  YallabuHlia  is  a  small  stream  about  90  miles  long.  It  has  its 
soarce  in  Calhoun  Countj',  Mississippi,  flows  through  Grenada  and  Le 
Flore  counties^,  and  unites  with  Tallahatchee  Kiver,  about  3  miles  above 
Greenwood,  in  forming  the  Yazoo  River. 

An  examination  was  made  by  the  United  States  in  1879,  and  the  plan 
of  improvement  based  thereon  contemplated  the  removal  of  snags, 
sauken  logs,  leaning  timber,  etc.,  obstructing  navigation  from  Grenada 
to  the  month,  about  G3  miles. 

The  original  estimate  was  $7,000,  but  it  was  found  that  additional 
funds  would  be  required  from  time  to  time  for  removal  of  new  obstruc- 
tions caused  by  caving  banks,  etc. 

An  examination  of  the  river  above  Grenada  was  made  in  1883,  but  it 
was  found  to  be  narrow,  shallow,  and  much  obstructed,  and  not  con- 
sidered worthy  of  improvement.  The  Illinois  Central  Eailroad  bridge 
and  a  highway  bridge  crossing  the  river  at  Grenada  are  barriers  to 
navigation  above  that  point. 

The  improvement  was  begun  in  1881  and  continued  during  1882, 1883, 
and  1884 ;  resulting  in  making  the  stream  navigable  for  Ave  or  six 
months  of  the  year,  or  at  high  stages  of  water. 

The  snagboat  Meigs^  P.  B.  Starr  master,  commenced  work  March 
17. 1887,  and  continued  until  April  10,  when  it  was  suspended  by  ei(- 
baastion  of  funds. 

8875  ENa  87 93 
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OperatioDs  extended  from  the  mouth  upstream  about  half  way  to 
Grenada.    The  following  obstructions  were  removed : 

Buags  putted number..  42 

Stuoipti  pulled - do 167 

Shore  snags  out - do 2,120 

Leaning  trees  cut '• do....  1:^4*25 

Ko  steamboats  ply  in  this  stream  at  present,  and  the  commerce 
amounts  to  little  or  nothing,  but  steamboat  men  say  that  the  trade  will 
begin  if  the  river  be  clear^  to  Grenada.  The  work  is  of  a  kind  best 
done  by  chopping  parties.  There  is  depth  enough  for  large  boats  iu 
high  water,  but  leaning  timber  prevents  passage  at  such  times. 

I  recommend  that  $6,000  be  expended  in  one  season,  starting  with  a 
party  of  fifteen  or  twenty  men  at  low  water,  from  Grenada,  and  remov- 
ing everything  on  the  way  down  stream.  All  heavy  timber  should  be 
cut  up  and  removed  fh>m  the  banks,  to  prevent  formation  of  snags. 

No  steamboats  navigated  the  stream,  and  no  reliable  statistics  oould 
be  obtained. 

The  former  appropriations  were— 

By  act  approved  March  3, 1881 $3,500 

By  act  passed  August  2, 1882 3,500 

By  act  approved  July  5,  1884 2,0l« 

By  act  approved  August  5, 1886 8,000 

Amount  appropriated  to  June  30,  1887 11,000 

Amount  expended  to  June  *J0, 1887 : 11,000 

MoTiey  statement 

Amount  appropriated  by  act  approved  August  5,  1886 fii,  000 

July  1,  1887,  amount  expeuded  during  iiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 2,000 


1 


Amount  tbatcau  be  profitably  expended  in  iiscul  year  ending  June  30, 1889  6, 000 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


U15. 
IMPROVEMENT  OF  TALLAHATCHEE  RIVER.  MISSISSIPPI. 

The  headwaters  of  this  river  are  in  Tippah  and  Union  counties,  in  the 
northern  part  of  Mississippi.  It  flows  in  a  southwesterly  direction 
until  joined  by  Goldwater  Biver,  in  Quitman  County;  tlience  in  a 
southerly  direction,  and  unites  with  Yallabusha  liiver  in  Le  FIvre 
County,  forming  Yazoo  Eiver. 

An  examination  was  made  by  the  United  States  and  report  submitted 
in  January,  1879.  The  project  based  thereon  contemplated  the  re- 
moval of  snags,  sunken  lo^s,  and  overhanging  timber  obstructing  low- 
water  navigation  below  the  mouth  of  Coldwater,  a  distance  of  105 
miles,  and  also  the  removal  of  the  wreck  of  the  steamer  Star  of  the 
Westj  ]yiiig  in  the  channel  8  miles  above  the  mouth.  The  estimated 
cost  of  such  improvement  was  $40,000.  An  additional  examination 
was  made  in  1880  to  obtain  further  information  iu  regard  to  the  river. 

Work  was  begun  in  1879  and  continued  during  1880, 1881, 1882,  and 
1884.  Parts  of  the  appropriations  of  1880  and  1881  and  the  entire 
appropriation  of  1882  ($10,000  in  all)  were  expended  above  mouth  of 
Coldwater  to  Batesville,  as  required  by  the  appropriation  acts.    This 
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Jams  removed number . .  1 

Side  jams  removed do 4 

Leaning  trees  cot do 2,7*27 


I>ortiou  of  the  river,  however,  was  not  included  in  the  original  estimate 
of  cost.  This  work  resulted  in  the  removal  of  a  large  numl^er  of  ob- 
stractions,  and  greatly  increased  the  capacity  of  the  river  for  naviga- 
tion. Previous  to  improvement  the  river  was  navigable  from  the  month 
of  Cold  water  to  the  Yazoo  about  six  months  of  the  year.  Boats  from  the 
Yazoo  were  enabled  to  run  to  Sharkey's  Landing,  100  miles  above  the 
mouth,  the  entire  year,  but  rarely  went  above  that  point  at  any  stage, 
as  the  amount  of  commerce  was  not  sufficient  to  justify  the  expense  of 
a  longer  trip. 

The  snagboat  Meiga^  P.  E.  Starr  master,  began  operations  December 
1, 1886.  but  on  account  of  high  water  was  withdrawn  December  27. 
The  work  was  resumed  May  11  and  continued  till  June  10,  when  the 
boat  having  reached  the  mouth  of  the  river,  a*hd  the  appropriation 
being  practically  exhausted,  she  returned  to  the  Yazoo  Kiver,  after 
having  aecomplished  the  following  work  between  Sharkey's  Landing 
and  the  mouth : 

Snags  palled number..  767 

Stumps  pnlled do....  143 

Sboro-snags  cut do....  191 

Logs  removed  from  channel. do....  6 

The  water-wheel  beam  of  the  sunken  steamer  Star  of  tits  West  was 
also  pulled  out.  At  least  half  of  this  wreck  yet  remains  badly  in  the 
way,  and  can  only  be  removed  by  means  of  a  diver  and  explosives, 
with  which  the  snagboat  was  not  provided. 

The  river  is  now  in  better  condition  than  ever  before  known,  and  the 
river  men  are  well  pleased  with  the  work  accomplished.  Many  dan- 
gerous obstructions  yet  remain,  however,  the  removal  of  which  would 
greatly  benefit  navigation.  New  obstructions  are  also  continually  form- 
ing, and  no  permanent  improvement  can  be  effected  on  this  account. 

The  snagboat  Meigs  should  be  used  a  short  time  ea-ch  year  in  this 
river,  to  remove  the  heavj*^  snags,  but  the  work  of  improvement  should 
be  done  mainly  by  shore  parties.  The  river  was  navigable  to  Sharkey's 
Lauding  the  entire  year.     Theestimatesforthe  year  1889  are  as  follows 

Meigs,  U  months,  at  |2,200 t:^300 

Shore-^arty,  wages  and  subsistencey  5  months,  at  $1,200 6, 000 

Explosives^  taclde,  etc 400 

Office  contingencies  and  administration 300 

10, 000 


The  former  appropriations  were : 

By  act  approved  March  3,  1879 $6,000 

By  act  approved  June  14,  1880 9,000 

Bv  act  approved  March  3, 1881 3,000 

By  act  passed  August  2,  1882 3,000 

By  act  approved  July     5,  1884 3,000 

By  act  approved  Augusts,  1886 3,500 

Amount  appropriated  to  June  30, 1887 27,500 


Amount  expended  to  June  30, 1887 : 27,385.26 

Above  mouth  of  Coldwater,  $10,000;  below  mouth  of  Coldwater,  $17,385.26. 

Money  statement. 

Amount  appropriated  by  act  approved  August  5,  1886 $3, 500. 06 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 3,385,20 


July  1,  1887,  amount  available 


114.74 


1476   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

{Amount  (estiiuated)  required  for  complotlou  ofoxiHtiu*;  project $'22,500.00 
AmouDt  that  can  be  profitably  expended  in  fiscal  year  eudiu^  June  30,1889    10,  OOO.  00 
Submitted  in  compliance  Avith  rcqniremoutsof  8ectiou8  2  of  riyer  and 
harbor  acts  of  l«66  and  1807. 

COMMERCIAL  STATISTICS. 

During  the  calendar  year  1886  about  six  steamboats,  drawing  from  16  to  80  indMi 
light  and  4  to  5  feet  loaded,  with  tonnage  of  from  50  to  250  tons  each,  plied  in  the 
stream,  carrying  the  following  freights : 

Cotton , bales..    10,000 

Cotton  seed.. ..tons..     3*009 

Staves namber..    25,000 

Return  freights  of  general  merchandise  and  plantation  supplies ;  estimated  value, 
$220,000. 


f 


Ui6. 
IMPROVEMENT  OF  STEELE»S  BAYOU,  MISSISSIPPI. 

This  bayou  has  its  source  in  Swan  Lake,  Washington  County,  Mis- 
sissippi, flows  in  a  southerly  direction  parallel  to  the  Mississippi  River, 
and  enters  Yazoo  Eiver  about  13  miles  above  its  mouth,  and  generally 
is  not  navigable  except  when  the  Mississippi  is  high  enough  to  fill  the 
lower  portion  with  backwater. 

An  examination  was  made  by  the  United  States  in  18S0,  but  no  esti- 
mate of  cost  of  improvement  was  submitted  by  the  engineer  officer  id 
charge,  who  reported  the  stream  not  worthy  of  improvement,  and  the 
work  not  a  public  necessity.  His  assistant,  who  miide  the  examination, 
reported  the  probable  cost  at  $14,960. 

The  upper  part  of  the  bayou  and  the  borders  of  Lake  Washington 
and  Swan  Lake  furnish  the  products  shipped  through  it.  The  lower 
portion  is  subject  to  overflow  from  backwater,  and  not  much  la^  id 
the  vicinity  is  under  cultivation.  The  west  side  of  Lake  WasbiDgtoo 
is  not  far  from  the  Mississippi  Eiver,  and  a  branch  of  the  Louisville, 
New  Orleans  and  Texas  Railroad  extends  from  Greenville  south  to  near 
the  Issaquena  County  line,  whence  it  will  probably  be  continued  to  the 
main  line  near  Boiling  Fork.  This  is  located  between  Swan  Lake  and 
Lake  Washington,  and  will  no  doubt  absorb  much  of  the  carrying  trade 
that  otherwise  would  be  tributary  to  Steele's  Bayou. 

The  work  heretofore  done  was  carried  on  in  18S4-'85,  and  consisted 
in  the  removal  of  the  principal  obstructions  only.  A  chopping  party 
began  operations  at  the  foot  of  Swan  Lake  atui  continued  downstream 
to  the  mouth.  After  reaching  Murray's  Ferry,  about  44  miles  above 
the  mouth,  the  water  had  reached  such  a  high  stage  that  the  work  be- 
low had  to  be  confined  principally  to  catting  leaning  trees.  The  re- 
moval of  obstructions  by  this  party  benefited  high- water  uavigatioQ 
considerably. 

As  the  appropriation  of  August  5, 1886,  included  Washington  Bayoo, 
work  was  begun  at  the  head  of  this  stream,  which  connects  Steiele^s 
Bayou  and  Lake  Washington,  on  November  1, 1886,  and  continued  down 
Steele's  Bayou  until  the  early  part  of  January,  when,  the  water  haTin; 
reached  a  stage  too  high  for  efficient  work,  operations  were  suspended. 
J.  I.  MulhoUaud  was  the  superintendent  in  charge.    The  work  extended 
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over  a  distance  of  aboat  40  miles,  and  the  following  obstructions  were 
reaioved : 


Snags  removed number..  198 

Stumps  ont do 88 

Shore-snags  cut do 311 

Logs  removed  from  channel  ..do 435 


Jams  removed number..     17 

Leaning;  trc<38  cut do 708 

Leaning  trees  topped do 190 

Brush  and  wHlows  cat sq.  yds..  i280 


I  recommend  that  work  be  continued  by  the  use  of  chopping  parties 
and  a  small  fiatboat  with  steam  capstan.  The  sum  of  $5,000  could  be 
expended  to  advantage  in  cutting  leaning  timber  and  opening  the  bayou 
for  high-water  navigation. 

No  reliable  commercial  statistics  could  be  obtained.  It  is  presumed, 
however,  that  trade  will  increase,  as  the  Delta  is  being  more  thickly 
settled  and'Cultivation  increased  since  therebuilding  of  the  levees  on 
Yazoo  front. 

The  former  appropriations  were : 

By  act  approved  July  5,  1884 Jl2,500.C0 

By  act  approved  August  5, 1886 2,500.00 

Amoant  appropriated  to  JuneSO,  1887 5,000.00 

Anioant  expended  to  June  30, 1^ 4,409.25J 

Money  statement 

July  1, 1886,  amount  available ^      $5.2G 

Amount  appropriated  by  act  apprbved  August  5, 18<S6 2, 500. 0) 

2, 505. 26 
Jnly  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1886 1,914.48 

July  1, 1887,  amount  available 590.78 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      5, 000. 00 
Submitted  in  compliance  with  requiremeotsof  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


U  17. 

IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

This  river  has  its  source  in  Mud  Lake,  Coahoma  County,  Mississippi, 
flows  in  a  southerly  direction,  and  enters  Yazoo  River  about  55  miles 
above  its  month.  During  extreme  high  water  it  is  navigable  to  Clarks- 
dale,  280  miles  above  the  mouth.  Faisonia,  144  miles  above  the  mouth, 
is  ordinarily  considered  the  head  of  navigation. 

An  examination  was  made  by  the  United  States  in  1878,  and  the 
plan  adopted  for  the  improvement  consisted  in  building  timber  and 
brash  wing-dams  where  necessary  to  scour  a  channel  of  from  3  feet  to 
40  inches  depth  over  the  ba,rs,  and  the  removal  of  snags,  sunken  logs, 
and  leaning  timber  obstructing  navigation,  at  an  estimated  cost  of 
$06,000. 

The  improvement  was  begun  in  1879,  at  which  time  but  one  boat,  of 
145  tons,  and  drawing  18  inches  of  water,  navigated  the  stream.  It 
was  then  navigable  about  six  months  in  the  year,  but  a  boat  could  not 
make  the  trip  under  ten  and  often  fifteen  days.  After  the  work  of 
1884-'85  it  was  not  difficult  to  make  a  trip  in  six  days  at  the  lowest 
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Logs  removed  from,  channel  -  .No ..        28 

Leaning  trees  ent No..         70 

Wing-dams  built linear  feet . .   1, 115 


stages.  Rates  of  freight  and  insurance  bad  be^yji  reduced;  a  number 
of  small  settlements  were  springing  up,  mainly  dependent  on  river 
transportation,  and  the  commence  of  the  stream  increasing  about  10 
per  cent,  annually.  The  improvement  is  not  permanent,  owing  to 
sliding  and  caving  banks  and  formation  of  new  bars,  and  as  no  work 
has  been  done  during  the  past  two  years,  much  of  the  good  effects  of 
former  work  is  rapidly  disappearing. 

A  preliminary  examination  was  made  in  December,  1386,  to  obtain 
information  as  to  advisability  of  commencing  work,  but  owing  to  un- 
favorable stage  of  water  and  delay  in  obtaining  a  suitable  steamboat, 
operations  were  not  begun  until  June  14, 1887.  The  principal  work  re- 
quired for  immediate  necessities  of  navigation  being  in  the  upper  por- 
tion of  the  river,  operations  were  pushed  up-stream  as  rapidly  as  ix»- 
sible,  removing  obstructions  and  building  and  repairing  wing-dama, 
where  necessary,  on  the  way.  At  the  end  of  June  the  party  had  reached 
Rainy-Day  Landing,  115  miles  above  the  mouth,  and  succeeded  in  clear- 
ing the  river  so  that  steamboats  could  readily  follow  to  that  point.  The 
following  summary  shows  the  work  performed : 

Snags  pulled No..  11 

Stamps  pnUod No..  1 

Shore  snags  cut No..  6 

With  the  balance  available  it  is  proposed  to  continue  operations  ac- 
cording to  the  project  until  the  appropriation  is  exhausted  ;  applying 
$2,000  to  the  stretch  between.  Woodburn  and  Lehrton,  as  reqairecl  by 
the  act.  The  wing-dams  are  expensive  structures  of  brush  and  light 
sheet-piling,  requiring  no  special  plant,  but  adequate  to  the  pur(>oReK 
for  which  built.  Assistant  Engineer  W.  8.  Davis  is  in  charge  of  this 
work. 

The  sum  of  $10,000  could  be  spent  to  great-  advantage  in  a  single 
season  in  cutting  leaning  timber,  removing  logs  from  the  channel,  and 
building  wing-dams.  Two  parties  should  be  worked  under  the  same 
superintendent,  who  has  had  experience  in  the  kind  of  work  to  be  done, 
and  in  handling  explosives.  The  people  engaged  in  business  on  this  river 
want  immediate  relief,  and  work  of  a  more  lasting  character  than  that 
of  the  past.    Keither  can  be  had  with  small  appropriations. 

The  Georgia  Pacific  Railway  Company  obtained  a  charter  for  a  bridge 
across  the  river  near  Johnsonville,  Miss.,  by  act  approvetl  March  3, 
1887.  Without  waiting  for  authority  "of  United  States  law,  however, 
operations  were  commenced  last  winter,  and  the  construction  of  tiie 
piers  had  begun  when  the  matter  was  brought  to  my  attention  in  May. 
1  called  the  attention  of  the  president  of  the  company  to  the  provision 
of  the  act  and  advised  him  to  suspend  work,  which  was  done  at  once. 
Maps  and  plans  are  now  being  made  as  required  by  the  law. 

During  the  calendar  year  1886  the  river  was  navigable  about  eight 
months.  Woodburn  was  the  head  of  low- water  navigation  about  four 
months,  and  Faisonia  the  head  of  high-water  navigation  about  two 
months. 

The  former  appropriations  were : 

ny  act  approved  March  3,  1879 ^ ^,000.00 

By  act  approved  June  14,  1880 8,000.00 

By  act  approved  March  3, 1 8ril 4 .  OOO.  Oi> 

By  act  passed  Angust  2, 1882 r>,  000.(4) 

By  act  approved  July  5,1884 5,000.0t» 

By  act  approved  Augnst  5, 1886 5,000.00 

Amount  appropriated  to  June  30,1887 47,000.tt> 

Amount  expended  to  Jane  30, 1887 ,44,044.84 
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Money  statement 

Amount  appropriated  by  act  approved  August  5, 1886 (5, 000. 00 

July  l,18d7y  amount  expended  during  fiscal  year,  exclnsivo  of 

liabilities  outstanding  July  1, 1866 |2,043.34 

July  1,  1887, outstanding  liabilities 1.50 

2, 044. 84 

July  1,  1887,  amount  available ^ 2,955.16 

(Amount  (estimated)  required  for  completion  of  existing  project 19, 000. 00 

Amountthatoan  be prontably expended  in  fiscal  yearonding  Juno30, 1889  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7. 


COMMRRCIAL  STATISTICS. 


Three  steam-boats,  of  from  35  to  100  tons,  and  drawing  from  8  to  18  inches  light, 
and  22  inches  to  3  feet  loaded,  made  99  round  trips,  carrying  the  following  freights : 


Cotton bales..  18,000 

Cotton-seed tons..  3,000 

Hides pounds..  25,000 

Staves number..  500,000 

Cattle head..  1,500 


Hogs head..  2,500 

Wood cords..  2,000 

Lumber  (sawed) . . .  feet  B.  M . .  500, 000 

Timber  (logs) do 5,000,000 


Return  freights,  general  merchandise  and  plantation  supplies. 


U  l8. 
IMPROVEMENT  OF  BIG  HATCHEE  RIVER.  TENNESSEE. 

This  river  has  its  source  in  northern  Mississippi,  flows  in  a  north- 
westerly and  then  westerly  direction  through  the  most  productive  region 
of  West  Tennessee,  and  enters  the  Mississippi  Eiver  at  the  junction  of 
Lauderdale  and  Tipton  counties,  Tennessee,  about  50  miles  by  river 
above  Memphis. 

An  examination  was  made  by  the  United  States  in  1879^  and  the  pro- 
ject based  thereon  contemplates  the  removal  of  logs,  snags,  leaning 
timber,  etc.,  obstructing  navigation  from  Bolivar,  Teim.,  to  the  mouth, 
a  distance  estimated  at  240  miles.  This  would  render  the  river  naviga- 
ble for  light-draught  boats  throughout  the  year.  The  original  estimate 
of  cost  of  this  work  was  $30,000,  but  this  was  based  upon  a  plan  of  four 
months  work  in  1880  at  $15,000,  three  months  in  1881  at  $10,000,  and 
two  months  in  1882  at  $5,000.  In  pla<;e  of  this,  appropriations  aggre- 
gating $22,000  have  been  made  at  irregular  intervals,  scattered  over  a 
period  of  seven  years,  consequently  increasing  the  cost  and  lessening 
the  utility  of  the  work  done.  In  view  of  the  present  method  of  making 
appropriations,  it  is  impossible  to  make  any  definite  estimate  for  this 
class  of  work,  as  new  obstructions  are  addeil  from  time  to  time,  by  the 
leaning  timber  and  logs  and  snags  l)rought  into  the  stream  by  each 
flood. 

This  improvement  was  begun  in  1880,  and  continued  during  1881, 
J  882,  and  1884.  Before  its  commencement  navigation  was  almost  im- 
possible. The  work  done  has  benefited  commerce  by  allowing  shipments 
by  river,  where  previously  railroads  had  a  monopoly  of  the  carrying 
trade. 
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Work  was  began  at  mouth  of  the  river  October  15, 1880,  and  continued 
up-stream  until  January  15,  when,  the  water  having  readied  a  stage  too 
high  for  effective  work,  the  party  was  disbanded  at  Bialto,  about  60  miles 
above  the  mouth.  After  completing  work  in  South  Forked  Deer  River, 
that  party  and  outfit  were  transferred  to  Big  Hatchee  Biver  June  17. 
1887,  and  beginning  at  Bialto  worked  back  over  the  same  stretch  of 
river,  reaching  the  mouth  June  27. 

Superintendent  J.  T.  Dorey  was  in  local  charge  of  this  work ;  during 
his  absence  on  bayous  Bartholomew  and  D'Arb^nne,  it  was  carried  on 
under  the  supervision  of  William  J.  Morgan,  overseer. 

The  following  work  was  performed : 

Stumps  cut number..        19 

Shore  fiuagB  cat do 8P7 

Logs  and  snacs  removed  from  channel do 1,241 

Jams  removed do....         i 

Leaning  trees  cut do 3,813 

Willows  cut square  yards..  7,800 

Stumps   of  piling   cut   at   Chesapeake,    Ohio    and  Southwestern    Railroad 

Bridge number..        26 

Cut-offs  cleared  out do 3 

This  work  was  performed  as  thoronghly  as  possible  with  the  avail- 
able outfit,  and  resulted  in  giving  a  fair  navigable  channel  from  the 
mouth  to  Kialto. 

The  work  should  be  continued  up-stream  from  Eialto  to  Bolivar,  pay- 
ing particular  attention  to  chanpel  obstructions,  which  are  more  trouble- 
some than  leaning  trees,  much  of  the  latter  having  been  cut  in  previous 
years. 

Part  of  this  upper  river  will  not  require  much  attention,  and  prob- 
ably none  of  it  as  heavy  work  as  that  performed  in  the  lower  river  the 
past  season.  To  thoroughly  clear  the  river,  a  flat-boat,  with  necessary 
appliances  for  pulling  snags  and  logs  which  are  buried  in  the  sand, 
will  be  necessary.  The  removal  of  these  obstructions  will  enable  the 
current  to  wash  out  and  deepen  the  channel  at  shoal  places,  and  would 
probably  lengthen  the  navigable  season  at  least  two  to  three  months 
each  year. 

The  steamboat  men  and  others  interested  in  the  navigation  of  this 
stream  urge  this  method  of  improvement,  stating  that  if  the  snags  were 
thoroughly  removed  it  would  give  3  feet  of  water  at  the  lowest  stages. 
.  or  navigation  for  light-draught  steamboats  the  entire  year.  Were  this 
done  there  is  little  doubt  that  the  commerce  of  the  stream  would  be 
much  increased  and  freight  rates  of  competing  railroad  reduced. 

Complaint  has  been  made  of  difficulty  in  passing  the  draw  of  the 
Chesapeake,  Ohio  and  Southwestern  Bailroad  Bridge  at  Bialto.  The 
steamboat  men  would  probably  be  satisfied  with  a  sheer-boom  on  the 
up-stream  side.  As  the  stream  is  over  300  miles  above  Vicksburg,  the 
office  of  this  district,  it  is  difficult  to  supervise  the  work,  and  exposes 
of  administration  are  considerable.  Economy  would  be  subserved  by 
expending  sufficient  in  one  season  to  put  the  river  in  so  good  a  state 
as  not  to  require  work  for  several  years. 

It  costs  no  more  to  get  ready  for  six  months'  work  than  six  weeks', 
and  the  expenses  of  administration  are  practically  the  same  for  both 
periods.  The  work  will  be  much  more  thorough  and  the  improvement 
more  lasting  by  such  concentration  of  effort,  and  the  object  arrived  at— 
the  practical  benefit  of  navigation — ^more  nearly  attained. 

I  therefore  recommend  the  expenditure  of  not  less  than  $10,000  in  one 
season,  beginning  work  as  soon  as  the  stage  of  water  will  permit,  con- 
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structing  a  fiatboat,  or  hiring  one  if  any  can  be  found  at  or  near  Mem- 
phis, and  using  explosives  liberally  for  removing  snags  and  sunken 
logs.  A  shore  .party,  lodged  in  tents  and  moved  about  in  skiiid,  should 
be  used  to  clear  the  banks  of  brush  and  leaning  timber,  and  to  supple- 
ment the  work  in  the  channel,  or  to  join  with  the  fiatboat  party  when 
the  water  is  low. 

During  the  calendar  year  1886  the  river  was  navigable  for  eight 
months.  The  Brownsville  Bridge  was  t^ie  head  of  low-water  naviga- 
tion for  four  months,  and  during  the  remaining  four  months  it  was  navi- 
gable to  Bolivar. 

Until  this  year  commerce  has  been  confined  principally  to  timber 
rafts  and  stave  barges,  but  now  one  steamboat  is  beginning  to  build  up 
a  trade,  and  others  will  probably  follow.  The  railroads  have  taken  ad- 
vantage of  the  past  condition  of  the  river,  and  their  rates  from  Coving- 
ton and  Bialto  are  more  than  double  steamboat  rates  to  Memphis. 

The  estimates  are  as  follows: 

Construction  of  boat,  or  hire  for  hix  months,  a1>  |300 |1, 800 

Wages  and  subsistence  of  channel  and  shore  parties,  six  months,  at  |1,250. . .  7, 500 

Explosives,  repair  of  tackle,  tools,  etc 300 

Office,  administration,  and  contingencies 400 

Total 10,000 

The  work  can  be  carried  on  in  connection  with  that  on  South  Forked 
Deer  Biver,  so  far  as  regards  purchase  and  delivery  of  supplies  and  in- 
spection. ^ 

The  former  appropriations  were : 

By  act  approved  June  14, 1880 ^10,000.00 

By  act  approved  March  :^.  1881 3,500.00 

By  act  passed  August  2, 1882 3,000.00 

By  act  approved  July  5, 1884 2,500.00 

By  act  approved  August  5, 18843 3,000.00 

Amount  appropriated  to  June  30, 1887 ." 22,000.00 

Amonnt  expended  to  June  30,  1887 21,935.46 

Money  statement 

Jaly  1, 1886,  amonnt  available $233.44 

Amonnt  appropriated  by  act  approved  August  5, 1886 3, 000. 00 

3, 233. 4* 
Jaly  1, 1887,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1886 3,168.90 

Jaly  1, 1887,  amonnt  available 64. 54 


1 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  :^,  1889    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMRRCIAL  STATISTICS. 

Five  small  stern-wheel  steamers  made  about  seventeen  trips  into  the  stream.    The 
qnan titles  of  freights  reported  by  steam-boatmen  are  as, follows : 

Cotton bales..  5,000 

Cottoa-seed tons..      250 

Abont  500,000  staves,  1,000  cords  of  wood,  and  3,000  saw  logs  were  also  boated  and 
rofled  oat  of  the  stream. 
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U  19. 
IMPROVEMENT  OF  SOUTH  FORKED  DEER  RIVER.  TENNESSEE. 

This  river  heads  in  MclN'airy  and  Hendersou  counties,  Tennessee,  and, 
flowing  in  a  general  northwesterly  direction,  joins  the  main  Forked  Deer 
River  8  miles  below  Dyersburgh,  Tenn.  The  commerce  of  the  country 
through  which  it  passes  is  considerable,  and  before  the  introduction  of 
railroads  was  carried  upon  tMs  stream  to  the  Mississippi  Eiver.  Of 
late  years,  however,  the  railroads  have  diverted  the  transportation  of  a 
large  portion  of  the  products  in  other  directions. 

An  examination  was  made  by  the  United  States  in  1880,  and  the  pro- 
ject for  the  improvement  contemplated  the  removal  of  snags,  logs,  lean- 
ing timber,  and  similar  obstructions  to  navigation,  from  Sharon  to  the 
mouth  (about  114  miles),  at  an  estimated  cost  of  $19,250.  Operations, 
however,  have  been  carried  up  to  Jackson,  Tenn.,  the  head  of  naviga- 
tion, 81  miles  above  Sharon.  Work  was  carried  on  during  1883  and 
1884,  and  a  large  number  of  obstructions,  principally  overhanging  tim- 
ber, removed  between  the  mouth  and  Jackson,  greatly  increasing  the 
facilities  for  navigation. 

October  27, 1886,  operations  were  begun  at  the  mouth,  working  up- 
stream. With  the  exception  of  ten  days'  delay  from  November  25  to 
December  5,  caused  by  a  sudden  rise  of  the  river,  the  work  was  con- 
tinued with  but  little  interruption  until  January  22,  when  high  water 
rendered  its  suspension  necessary.  On  the  llth*  of  April  it  was  re- 
sumed and  continued  up-stream  to  a  point  3  miles  above  Gherryville  and 
4  miles  below  the  Louisville  and  Nashville  Ballroad  Bridge.  After 
reaching  this  point  the  party  turned  back,  working  down-stream  to 
Yellow  Bluff,  which  place  was  reached  June  16.  This  being  the  most 
convenient  point  for  transporting  the  outflt,  and  the  available  funds 
being  practiciilly  exhausted,  the  party  was  transferred  to  Big  Hatchee 
River. 

This  work,  in  connection  with  that  on  Big  Hatchee  River,  was  carried 
on  under  Superintendent  J.  T.  Dorey;  during  his  absence  on  Bayous 
Bartholomew  and  d'Arbonne,  Louisiana,  William  J.  Morgan  was  the 
overseer  in  local  charge. 

The  following  is  a  summary  of  the  work  performed : 

Stumps  cut. •. nnmber..  4'X 

Shore  snags  cnt do :),2£) 

Lops  and  snags  removed  from  channel do 2,S>82 

Jams  removed do 7 

Side  jams  removed do 2i> 

Leaning  trees  cut do 6,253 

Willows  and  brush  cut square  yards..  19,757 

This  work  extended  over  about  130  miles,  from  the  mouth  to  4  miles 
below  BelPs  Depot.  The  party,  averaging  about  12  to  16  men,  moved 
about  in  a  small  fiatboat,  working  in  skiffs  and  upon  the  banks,  re- 
moving the  obstructions  with  axes,  saws,  and  small  blocks  and  tackle. 
The  river  was  ftt  a  good  working  stage  the  greater  part  of  the  season, 
and  the  channel  was  cleared  as  thoroughly  as  possible  with  the  means 
available.  This  part  of  the  river  is  now  in  a  fair  navigable  condition, 
much  better  than  that  of  the  main  Forked  Deer  Kiver,  through  which 
boats  must  pass  to  reach  the  Mississippi ;  and  until  something  is  done 
to  improve  this  outlet  further  work  will  be  of  little  advantage. 

The  following  principal  obstructions  yet  remain  in  the  river  and  seri- 
ously obstruct  navigation  at  all  stages : 

(1)  A  log  booMjat  Hosier  Sawmill,  about  100  miles  above  the  mouth 
and  3  miles  below  the  Chesapeake,  Ohio  and  Southwe^stern  Railroad 
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Bridge.  This  is  an  arrangement  built  of  piles  for  catching  saw-logs, 
and  although  a  space  50  feet  wide  has  been  left  for  passage  of  boats,  it 
is  inconvenient  and  unsafe.  It  should  be  removed  entirely,  or  at  least 
the  opening  should  be  enlarged  until  boats  can  pass  without  danger  or 
delay. 

(2)  An  old  railroad  bridge^  at  the  crossing  of  the  Brownsville  and 
Paducab  Narrow-gauge  Railroad,  about  108  miles  above  the  mouth. 
This  consists  of  several  rows  of  piling,  some  of  which  have  been  cut  olt 
at  low  water. 

The  entire  obstruction  should  be  removed.  The  bridge  is  no  longer 
used. 

(3)  A  county  bridge,  at  the  crossing  of  the  Brownsville  and  Alamo 
wagon-road;  about  114  miles  above  the  mouth.  This  is  only  23  inches 
above  high- water  mark,  and  should  be  changed  to  a  draw-bridge. 

(4)  A  brush  dam,  about  8  miles  below  Bell's  Depot  and  130  miles 
above  the  mouth.  This  should  be  removed  entirely,  as  it  deflects  the 
main  body  of  the  river  into  an  artificial  channel  for  use  of  private  parties. 
This  obstruction  is  built  of  brush  and  logs,  and  extends  entirely  across 
the  stream.  It  is  201  feet  long,  averages  about  15  feet  in  width,  and  is 
2  feet  above  low  water.  It  was  built  during  the  years  of  1835  to  1840 
by  William  Horsely,  the  owner  of  what  is  now  known  as  Williams  Mill. 
At  that  time  the  country  for  30  miles  around  was  dependent  on  this  mill 
for  grinding  grain,  and  the  dam  and  a  canal  to  a  slough  100  yards  from 
the  river  were  built  by  a  general  contribution  of  labor,  to  give  a  better 
water  supply  to  the  mill,  which  is  located  on  this  slough  3  miles  below. 
The  legislature  of  Tennessee  passed  an  act  in  1846  declaring  the  South 
Fork  of  Forked  Deer  Eiver  a  navigable  stream,  and  requiring  the  re- 
moval of  dams  and  other  obstructions.  No  attention  seems  tiO  have 
been  paid  to  this,  and  the  mill  was  afterwards  leased,  and  the  canal  en- 
larged and  height  of  dam  increased  by  the  lessee. 

On  January  10, 1850,  ten  years  after  the  dam  wa^  built,  the  legisla- 
ture of  Tennessee  passed  an  act  authorizing  William  Horsely  to  erect  a 
dam,  '^provided  that  said  dam  should  not  be  higher  than  low- water  mark, 
and  should  not  obstruct  or  impede  the  navigation  of  said  river."  This 
act  also  authorized  him  to  raise  the  wings  at  each  end  of  his  dam  higher 
than  low-water  mark,  but  directed  that  be  should  ^^  leave  sufficient  space 
between  said  wings  to  admit  any  boat  or  other  water-craft  to  pass 
through  with  safety  and  without  being  obstructed."  After  obtaining  this 
authority  Horsely  sold  the  mill  and  water  privilege.  At  present  the 
dam  is  of  little  benefit  to  any  one^  and  the  mill  is  about  ready  to  fall 
down  and  will  be  deserted  before  many  years. 

The  people  no  longer  use  it,  and  arc  anxious  to  have  the  dam  re- 
moved. The  timber  interest  above  the  dam  is  sufficient  to  justify  its 
removal,  and  at  present*it  is  hazardous  to  undertake  to  float  down  stave 
boats  or  timber  rafts. 

(5)  The  Louisville  and  Nashville  Railroad  Bridge,  near  Bell's  Depot,  142 
miles  above  the  mouth. 

This  is  a  pile-trestle,  and  should  be  replaced  by  a  pivot-draw.  Be- 
tween the  piles  which  support  the  bridge  are  the  stumps  of  a  double 
row  of  piling,  which  should  be  entirely  removed. 

The  above  obstructions  were  reexamined  during  the  past  season  by 
the  superintendent  in  charge. 

In  addition  to  these,  there  are  the  following  obstructions  above  the 
point  where  the  past  season's  operations  stopped.  These  were  reported 
on  in  1884,  and  if  any  changes  have  been  made  in  their  structure  since, 
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no  notification  of  same  bas  been  received,  bnt  it  is  probable  that  they 
are  as  then  reported,  yiz : 

(6)  A  county  bridge,  145  miles  above  the  month.  This  shoidd  be 
changed  into  a  draw-bridge. 

(7)  An  old  county  bridge^  at  Poplar  Comer,  160  miles  above  the  moatlu 
Thi9  should  be  removed,  being  no  longer  used. 

(8)  A  county  bridgcj  at  Campbell's  Landing,  191  miles  above  the 
month.    This  should  be  changed  to  a  draw-bridge. 

(9)  A  county  bridge^  at  McClannahan's  Landing,  ld4  miles  the  moath, 
and  1  mile  below  Jackson,  the  head  of  navigation.  This  should  be 
changed  to  a  draw-bridge. 

It  is  recommended  that  fntorc  appropriations  for  this  stream  include 
the  main  Forked  Deer  Biver,  about  29  miles  long,  and  the  North  Fork. 
Report  on  examination  of  the  latter  is  forwarded  herewith.  The  pres- 
ent ob8tracte<l  condition  of  the  former  prevents  any  navigation  of  the 
South  Fork  for  at  least  three  months  of  the  year. 

To  do  the  work  thoroughly  requires  a  crane-boat,  with  steam-power 
and  quarters  for  crew;  a  fla^boat,  with  hand  capstan,  quarters,  and 
capacity  for  stores,  ontlit,  tools,  etc,  and  a  liberal  supply  of  explosives. 
The  North  Fork  should  first  be  entirely  cleared  of  all  obstructions, 
shore- work  on  the  South  Fork  being  carried  on  at  the  same  time,  and 
then  the  main  river  to  its  junction  with  the  Mississippi ;  the  shore  par- 
ties preceding  the  craueboat. 

A  single  appropriation  of  a  reasonable  amount  would  enable  the  offi- 
cer in  charge  to  conduct  the  work  systematically  and  give  practical 
benefit  to  navigation  in  one  season.  Little  relief  can  be  obtained  with 
small  amounts,  unless  given  regularly  each  year  in  time  for  low-wator 
work.  Even  under  the  most  favorable  conditions  it  must  not  be  ex- 
])ected  that  work  of  this  kind  will  be  permanent,  but  if  done  well  once 
the  interests  of  navigation  will  not  sufter  greatly  by  the  omission  of 
appropriations  for  several  years,  and  less  amounts  would  be  required 
afterwards  for  removing  new  obstructions.  With  small  and  intermit- 
tent appropriations  the  work  may  run  on  indefinitely.  According  to 
the  estimate  made  in  1880  for  South  Fork,  $9,250  would  be  required  to 
complete  the  temporary  improvements  to  Sharon,  but  operations  have 
been  carried  81  miles  beyond,  to  Jackson,  Tenn.,  though  by  no  means 
thoroughly.  With  a  single  appropriation,  however,  I  think  the  sum 
will  be  sufficient.  Add  to  it  the  amount  estimated  for  North  Fork  to 
Dyersburgh,  $4,500,  and  about  $7,000  for  the  main  river,  the  whole  can 
be  done  in  one  season,  according  to  the  following  estimates : 

CoDstrnctioD  of  crane-boat,  with  steam-power,  qaarten,  etc $4,  SOO 

Hire  of  flat  and  quarter  boats,  six  months,  at  $400 2,400 

Wa^es  and  subsistence  of  crew  and  shore  parties,  six  months,  at  $1,800 10, 800 

Skiffs,  tools,  tents,  tackle,  etc 800 

F2xplosives,  batteries,  fuses,  wire,  .etc 800 

Office,  administration,  and  contingencies 600 

Total 20,000 


At  present  commerce  is  carried  on  only  during  high  water,  con- 
sisting chiefly  of  cotton  and  staves^  which  are  broaght  ont  on  barges. 
Large  quantities  of  timber  are  rafted  yearly  to  the  saw-mills  along  the 
banks.  No  steamboats  navigated  the  stream  during  the  year,  and  most 
of  the  products  were  shipped  by  rail.  Full  and  detailed  statistics  could 
not  be  obtained. 
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The  former  appropriations  were: 

By  act  passed  Aafi;o8t2,  1882 |3,000.00 

By  act  appproved  July  5, 1884 2,000.00 

By  act  approved  AogDst  5y  1886 5,000.00 

Amoant  appropriated  to  June  30, 1887 10,000.00 

Amount  expended  toJnoe  30,  1887 9,882.76 

Money  statement. 

Amount  appropriated  by  act  approved  Augost  5, 1886 $5, 000. 00 

July  1, 1887,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 4,882.76 

Jnly  1, 1887, amount  available 117.24 

i  Amoant  that  can  be  profitabl:^  expended  in  fiscal  year  ending  June  30, 1889    20, 000. 00 
<  Submitt-ed  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


U20. 

WATER-GAUGES  ON  THE  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL  TRIBU- 

TARIE8. 

By  joint  resolatioa  of  Congress  approved  February  21,  1871,  the 
Secretary  of  War  was  directed  ^*  to  have  water-gauges  established  and 
daily  observations  made  of  the  rise  and  fall  of  the  Lower  Mississippi 
Biver  and  its  chief  tributaries  at  or  in  vicinity  of  certain  specified 
points. 

During  the  fiscal  year  daily  observations  have  been  made  at  the  fol- 
lowing stations :  Saint  Louis,  Mo.;  Cairo,  UK:  Memphis,  Tenn.;  Helena, 
Ark.;  mouth  of  White  Biver,  Arkansas;  Lake  Providence,  Louisiana; 
Vicksburg,  Miss.,  I^atohez,  Miss.;  Bed  Biver  Landing,  Louisiana ; 
Baton  Bouge,  La. ;  and  Carrolton,  La.,  on  the  Mississippi  Biver ;  Fort 
Leavenworth,  Kans.,  on  Missouri  Biver;  Louisville,  Ky.,  two  (head 
and  foot  of  falls),  on  Ohio  Biver;  Florence,  Ala.,  on  Tennessee  Biver; 
Nashville,  Tenn.,  on  Cumberland  Biver:  Jacksonport,  Ark.,  on  White 
Biver ;  Little  Bock,  Ark.,  on  Arkansas  Biver,  and  Alexandria,  La.,  on 
Bed  Biver.  These  gauges  were  established  by  Maj.  Wm.  E.  Merrill, 
Corps  of  Engineers,  during  the  latter  part  of  1871,  except  Carroll  ton. 
La.,  established  January,  1872,  and  Nashville,  Tenn.,  August,  1873. 
Observations  were  commenced  at  each  station  as  soon  as  the  gauge  was 
established  and  have  been  continued  regularly  since,  so  that  a  complete 
record  of  daily  readings  at  all  the  stations  (with  a  few  exceptions)  has 
been  obtained  from  January,  1873,  to  the  present  time.  In  1881  bulletin- 
boards  were  erected  at  all  stations  on  the  Mississippi,  for  the  purpose  of 
giving  to  steam-boats  the  stage  of  water  each  morning. 

The  old  gauge  at  Fort  Leavenworth,  Kans.,  was  abandoned  November 
30, 1886,  and  the  one  belonging  to  the  Missouri  Biver  Commission  used 
in  its  place ;  payment  for  observations  being  made  by  this  office,  and 
the  inspection  and  repairs  continued  by  the  Commission.  To  secure 
greater  uniformity  and  accuracy,  on  February  1,  1887,  the  observers 
began  reading  the  gauges  twice  a  day,  at  8  a.  m.  and  4  p.  m.;  formerly 
they  had  read  at  8  a.  m.  only.  On  the  Mississippi,  the  bulletins  posted 
for  the  benefit  of  pilots  and  others  have  been  changed  to  correspond 
with  each  reading.    This  additional  service  of  reading  and  roportir 
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the  gauges  and  posting  balletius  was  secured  without  increased  expense 
to  the  United  States.  A  gauge  bulletin  was  established  at  Alexandria, 
La.,  April  13,  1887. 

By  arrangement  with  the  secretary  of  the  Mississippi  Biver  Commis- 
sion, Assistant  Engineer  John  Ewens  inspected  and  repaired  gauges 
as  follows : 

November^  1886. — Inspected  Red  River  Landing,  Katchez,  Baton  Rouge, 
and  Garrollton.    Repaired  Red  River  Landing  and  Carrollton. 

January, — Inspected  Cairo,  Louisville,  Nashville,  Florence,  and  Mem- 
phis.   Repaired  Memphis. 

February. — Inspected  Little  Rock,  Helena,  mouth  of  White  River, 
Lake  Providence,  Natchez,  Rod  River  Landing,  Baton  Rouge,  Alexan- 
dria, and  Carrollton.  Repaired  Little  Rock,  Lake  Providence,  Natchez, 
Red  River  Landing,  and  Baton  Rouge. 

March. — Inspected  Saint  Louis,  Cairo,  Louisville,  Nashville,  Florence, 
Memphis,  Little  Rock,  Jacksonport,  Helena^nd  mouth  of  White  River. 
Repaired  Little  Rock  and  mouth  of  White  River. 

April — Inspected  Lake  Providence,  Natchez,  Red  River  Landing, 
Baton  Rouge,  Alexandria,  and  Carrollton.  Repaired  Red  River  Land- 
ing. 

Early  in  June  Assistant  Engineer  C.  W.  Clark,  under  the  Secretary 
of  the  Mississippi  River  Commission,  began  an  inspection  to  include  ail 
the  gauges.  At  the  close  of  the- month  he  had  inspected  Cairo,  Mem- 
phis, Helena,  mouth  of  White  River,  Lake  Providence,  and  Vicksburg 
gauges,  and  repaired  those  at  mouth  of  White  River  and  Lake  Provi- 
dence. 

Many  of  the  bulletins  had  become  defaced  and  illegible,  and  were  re- 
paired during  the  year.  They  all  need  thorough  overhauling,  new 
frames,  etc.,  and  those  on  the  Mississippi  River  should  be  made  much 
larger. 

Records  of  the  daily  readings  of  the  gauges  have  been  furnished  the 
Mississippi  River  Commission,  and  a  copy  of  the  Carrollton  gauge  record 
has  been  furnished  the  assistant  engineer  in  local  charge  of  the  exam- 
ination and  survey  of  South  Pass  of  Mississippi  River. 

The  gauge  at  Memphis  was  the  only  one  which  exceeded  the  highest 
water  previously  recorded,  reaching  March  9  and  10, 1887,  35.30  feet, 
the  water  of  1882,  the  highest  prior  to  this,  being  35.15  feet. 

The  amount  heretofore  allotted  for  these  gauges  is  not  sufficient  for 
the  purpose.  The  value  of  the  records  depends  both  on  the  accuracy 
of  readings  and  the  accurate  location  of  the  gauges  themselves.  The 
gauges  should  be  checked  frequently  by  reference  to  established  benches, 
as  even  those  which  are  called  permanent  are  subject  to  motion  from 
the  unstability  of  the  banks.  An  inspector  should  make  a  complete 
tour  every  month,  with  level  and  rod  and  appliances  for  minor  repairs. 
Nearly  all  of  the  permanent  gauges  will  require  to  be  rebuilt,  and  all 
the  bulletins  repaired  and  painted.  Bulletins  should  be  erected  at  sta- 
tions on  the  tributaries  not  provided  with  them. 

Reports  are  received  weekly  at  this  office,  and,  after  review,  consoli- 
dated and  sent  to  the  secretary  of  the  Mississippi  River  Commission 
for  revision  and  publication.  As  the  amount  appropriated  is  not  suffi- 
cient to  pay  for  a  special  clerk  for  the  work  in  this  office,  and  as  the 
work  has  to  be  revised  by  the  secretary  of  the  Commission,  I  think  it 
would  be  more  satisfactory  and  more  economical  to  transfer  the  whole 
business  to  that  officer. 

The  amount  remaining  on  hand  after  June  30, 1887,  will  barely  suffice 
for  payment  of  keepers  and  services  of  inspection  to  October  31. 
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The  hydrographs  have  therefore  been  omitted,  and  will  have  to  be 
put  off  till  a  safficieut  amoaut  be  allotted  for  this  work. 

Thore  will  be  roqaired  for  continuing  observations,  pay  of  gauge-keepers 

to  June  30, 1888 $3,200.00 

And  for  assiBtant  engineer  to  inspect  tbe  gauges,  traveling  expenses,  minor 
repairs,  clerical  work,  stationery,  and  hydi^graphs 3, 500. 00 

6, 700. 00 
Theamoantonhand  July  1,1887,  is 1,628.94 

Deficiency  for  1887-'88 5,071.08 

The  amonnt  required  for  keepers'  wages  for  1888-'89  will  be 3, 200. 00 

Pay  of  inspector 1,500.00 

Traveling  expenses 1,500.00 

Bebailding  gauges,  repairing  bulletins,  new  bulletins,  and  clerical  work, 

stationery,  and  bydrograpns 1,300.00 

Total 12,571.08 

The  resolution  of  1871  seemed  to  be  intended  to  provide  an  appropria- 
tion of  $5,000  every  year  without  further  legislation.  If  the  amounts 
called  for  as  above  be  given^  the  gauges  can  be  put  in  good  shai)e,  and 
the  amount  required  for  average  repairs  kept  low.  If  $6^000  were  given 
every  year  it  would  probably  suffice,  by  distributing  part  of  the  ex- 
l)eu8es  of  inspection  between  this  office  and  the  officers  in  charge  of 
districts  on  the  Mississippi  Eiver. 

After  the  funds  become  exhausted  the  keepers  will  probably  agree  to 
continue  observations,  with  the  expectation  that  an  appropriation  will 
be  made  for  pay  during  the  time  of  voluntary  service. 

Money  -statement. 

July  1,  1886,  amount  available $251.14 

Amount  appropriated  by  act  approved  August  6,  1886 5, 000. 00 

5, 251. 14 
July  1,  1887,  amount  expended  during  iiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 * $3,609.92 

July  1,  1887,  outstanding  liabilities ^ 12.30 

3, 622. 22 

July  1,  1887,  amount  available 1,628.92 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1888      6, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


U   21. 

PRELIMINARY  EXAMINATION  OF  OUACHITA  RIVER,  LOUISIANA,  FROM 
CAMDEN  TO  MOUTH,  WITH  A  SLACKWATER  NAVIGATION. 

A  survey  of  Ouacbita  Eiver  from  Arkadelpbia  to  the  mouth  was  made 
by  Lieutenant-Colonel  Reynolds  in  1871.  In  1874  Major  Benyaurd  made 
a  resurvey  from  Camden  to  the  mouth  of  tbe  river,  and  submitted  esti- 
mates for  dams  with  locks  of  stone  or  timber,  the  cost  rising  from  about 
$3,000,000  to  $6,000,000,    Major  Miller  made  further  examinations  in 
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1882  and  1883.    (Reports  of  Chief  of  Engineers,  1871,  page  340 ;  1874, 
part  1,  page  352,  and  1884,  page  1386.) 

Major  Benyaurd's  project  was  abandoned  shortly  after  its  approval, 
as  the  cost  was  considered  too  great  in  proi)ortion  to  the  amoant  of  oom- 
merce  to  be  benefited. 

Some  $20,000  had  been  expended  for  timber  for  beginning  the  foon- 
dation  of  three  locks,  which  had  to  be  sold  at  public  auction  in  accord- 
ance with  existing  law.  The  net  proceeds,  somewhat  less  than  $900, 
were  turned  into  the  Treasury. 

Since  the  plan  was  abandoned,  the  Missouri  Pacific  and  Cotton  Belt 
routes  have  been  completed  southward^  joining  at  Texarkana,  and  lines 
have  been  pushed  westward  from  the  M:ississippi  River,  from  Arkansas 
City  and  from  Katchez,  the  former  nearly  to  Camden  and  the  latter  to 
Black  River. 

The  line  from  Yicksburg  to  Shreveport,  crossing  Ouachita  at  Monroe, 
has  been  greatly  improved ;  and  a  line  has  been  projected  to  ran  par- 
allel to  Ouachita  River  and  to  tap  cross-lines  as  far  south  as  Alexandria, 
La.  Two  other  lines  have  been  located  by  different  parties.  One  to 
touch  the  bends  and  lakes  west  of  the  Mississippi,  and  the  other  to 
follow  in  general  the  higher  grounds,,  known  as  the  Ma^ou  Hills. 

It  is  very  difficult  to  make  estimates  of  the  amount  of  commerce  on 
the  river,  but  froi^  such  infoimation  as  I  have  been  able  to  obtain  it 
does  not  appear  to  be  increasing,  and  will  probably  remain  at  a  stand 
until  the  dangers  from  overflow  have  passed.  Allowir»g  fair  market 
rates  for  the  cotton  estimated  to  have  been  carried  down  Ouachita  River 
during  the  fiscal  year,  the  down  freights  amount  to  about  $4,000,000  in 
value,  and  the  return  to  about  $3,500,000. 

Major  Benyaurd  considered  the  bar  at  the  mouth  of  Red  River  the 
key  to  this  project,  and  the  objections  that  he  offered  in  1874  have  equal 
force  at  the  present  time.  Three  feet  cannot  be  carried  over  that  bar 
at  low  water  without  dredging  and  scraping.  Indeed  it  is  not  to  be 
doubted  that  Red  River  would  divorce  itself  from  the  Mississippi  in  a 
very  short  time  if  work  on  the  bar  were  abandoned. 

I  made  an  examination  of  the  river  from  Monroe  to  Camden  in  March — 
river  at  about  20  feet  on  the  gauge.  I  saw  two  small  steamboats  and 
one  larger  one  during  the  trip,  wliich  occupied  about  five  days.  Most 
of  the  river  commerce  is  carried  on  by  boats  from  !N"ew  Orleans,  which 
draw  from  2  to  4  feet  light,  and  from  5  to  8  feet  when  heavily  loadetl. 

Taking  intx)  consideration  the  time  of  year  when  business  is  i-emu- 
nerative  and  the  stage  of  water  favorable,  I  thiuk  the  ]>resent  system 
of  removing  snags,  leaning  timber,  etc.,  by  the  aid  of  plant  belonging 
to  the  United  States,  all  that  should  be  attempted.  With  sullicieot 
money  in  one  appropriation  to  give  a  good  season's  work  to  the  snag- 
boat  Wagner y  and  to  provide  for  a  crane  and  quarter- boat  for  a  river 
and  chopping  party  to  work  between  medium  stages  and  extreme  low 
water  over  the  whole  river,  as  recommended  in  my  report  on  Ouachita 
River  for  1887,  the  stream  could  be  put  in  excellent  condition.  Brash 
or  timber  wing-dams  could  be  built  at  the  shoals,  especially  below 
Monroe,  with  but  little  expense,  the  material  removed  from  the  adjsi- 
cent  banks  being  used  for  the  purpose.  No  special  estimate  is  made 
for  this  stretch  of  river,  the  amount  required  being  included  in  my 
general  estimate  for  Ouachita  River  for  1888-'89. 

In  my  judgment,  Ouachita  River  is  not  worthy  of  improvement  by 
locks  and  dams,  and  the  work  is  not  a  public  necessity. 
•  No  further  examinations  or  surveys  ft??  considereil  necessary. 
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U  22. 

PRELIMINARY  EXAMINATION  OF  CORNAY  RIVER,  LOUISIANA. 

This  stream  was  examined  by  Major  Miller  in  1883,  in  connection  with 
Bayou  D'Arbonne,  which  it  joins  at  Farmerville,  La.  (Report  Chief  of 
Engineers,  1884,  page  1376.) 

Assistant  Eu^neer  W.  S.  Davis  made  an  examination  of  the  Coruay 
in  February,  1887,  beginning  at  Shiloh  Landing,  the  shipping  point  for 
Shiloh,  a  village  of  some  300  inhabitants,  about  4  miles  from  the  river. 
Cornay  is  not  navigable  except  during  high  water,  or  about  five  mouths 
in  the  year.  It  is  practically  dry  in  low  water,  and  about  30  feet  deep 
in  extreme  floods. 

The  principal  obstructions  are  cypress  stumps  and  leaning  timber. 
Jt  would  cost  at  least  $8,000  to  clean  the  river  from  its  junction  with 
D^Arbonne  to  Shiloh  Landing,  say  16  ihiles,  and  the  benefit  would  con- 
sist only  in  reducing  the  haul  from  Shiloh  to  the  river  from  8  to  4 
miles. 

It  is  reported  that  850  bales  of  cotton  were  shipped  from  Shiloh  last 
year,  and  about  4,000  bales  from  Stein's  Blufi*. 

Work  was  done  during  the  autumn  and  winter  on  D'Arboune,  and  if 
continued  may  give  sufiicient  relief  to  the  country  about  Shiloh.  I  do 
not  think  Cornay  River  worthy  of  improvement  at  the  present  time,  or 
that  the  work  is  a  public  necessity. 

!No  further  surveys  or  examinations  are  considered  necessary. 


U23. 

PRELIMINARY  EXAMINATION  OF  DUGDEMONA  RiyER,  LOUISIANA. 

This  stream  was  examined  by  Assistant  W.  S.  Davis  in  March,  1887. 
lie  reports  that  it  is  only  a  tortuous  creek,  flowing  through  an  unin- 
habited swamp  about  2  miles  wide.  The  surrounding  country  is  hilly 
and  sparsely  settled,  and  the  soil  is  thin. 

The  stream  is  used  to  a  limited  extent  in  rafting  stave  timber  into 
Little  Elver,  and  thence  through  the  lower  end  of  Catahoula  Lake  and 
Saline  Bayou  into  Bed  Biver.  To  the  northward  the  country  around 
Winnfield  is  under  cultivation,  and  produces  a  certain  amount  of  cot- 
ton estimated  at  not  over  2,000  bales.  This  is  hauled  to  Ouachita  Biver 
for  shipping. 

Some  years  ago,  it  is  said,  a  small  steamboat  ascended  the  stream 
nearly  as  high  as  Winnfield,  but  could  not  find  a  place  to  turn  around.- 
She  was  compelled  to  back  out,  and  barely  escaped  loss,  the  upper 
works  being  carried  away  by  leaning  timber  during  the  passage  down- 
stream. 

Assistant  Davis  does  not  find  any  argument  in  favor  of  improving 
Dagdemona  Biver,  and  I  therefore  conclude  that  it  is  not  worthy  of 
improvement ;  that  the  work  is  not  a  public  necessity,  and  tl^at  no  fiir-^ 
ther  examination  or  surveys  are  Deeded^ 

8872  ENO  87 94. 
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U  24. 

PRELIMINARY  EXAMINATIONS  OF  THE  LAKES  CONNECTING  WITH  KED 
RIVER,  BETWEEN  SHREVEPORT,  LOUISIANA,  AND  FULTON,  ARKINS^; 
ALSO  CLEAR  LAKE,  BLACK  BAYOU,  RED  BAYOU,  BLACK  LAKE,  AKI» 
KELLEY  BAYOU,  TO  REOPEN  NAVIGABLE  COMMUNICATION  BETWEK 
THOSE  STREAMS  AND  RED  RIVER,  LOUISIANA. 

These  waters  are  classed  toi^etber  because  nearly  all  have  a  comaMm 
origin.  They  are  chiefly  the  remains  of  overflows  caused  by  the  t^ 
and  of  by-passes  or  canals  made  during  the  raft  period  for  high-watef 
navigation  around  the  obstructions  to  Upper  Red  Biver. 

In  1872  Congress  began  to  appropriate  funds  for  removing  theraf. 
in  order  to  make  the  navigation  of  Ked  River  free,  and  on  this  wild 
alone  nearly  $500,000  has  been  spent  to  the  present  time  upon  tbe 
line  selected  for  Red  River  by  the  engineers  in  charge.  This  work  is 
still  going  on,  and  will  not  be  completoil  until  the  obstructions  are  re- 
moved to  such  a  depth  as  to  enable  the  river  to  recover  its  normal  slop& 
During  the  progress  of  this  work  the  lakes,  by-passes,  and  canals  have 
been  filling  up,  or  have  been  closed  to  some  extent  by  dams,  to  confine  tk 
water  to  the  main  line  at  medium  or  high  stages.  (Reports  of  Chief  of  £& 
gineers,  1882,  page  1546 ;  and  1885,  pages  1473, 1475.)  The  low- water sur 
face  of  the  river  has  been  lowered,  how  much  it  is  impossible  to  determioe 
for  want  of  accurate  levels  before  1872,  but  it  is  safe  to  say  by  manyfe^ 
The  slope  will  continue  to  diminish  as  the  work  progresses  and  the  bot- 
tom scours,  and  the  high- water  line  will  naturally  follow  in  proportiocT 
thus  reducing  the  danger  of  overflow. 

To  give  some  idea  of  changes  that  have  taken  place  in  Upper  Red  River 
since  the  work  was  undertaken  systematically  under  M^'or  Howell  1 
mention  Silver  Lake,  on  the  right  bank,  immediately  below  Shrevepott 
Within  the  past  few  years  this  has  drained  naturally,  has  been  cleared, 
and  is  now  all  under  cultivation.  A  more  striking  proof  of  the  reduetioo 
of  the  low- water  slope  is  to  be  found  in  the  reaches  above  Shrevepoil 
for  example,  between  Pandora  and  Shady  Grove,  about  15  miles  above, 
where  the  obstructions  known  as  the  Dawn  Stumps  exist.  These,  mm 
hundreds  in  number,  are  thickly  planted  in  and  aJong  the  channel  for  a 
mile  or  more,  projecting  above  low  water,  some  aa  much  as  6  feet.  Tliey 
look  like  large  piles  driven  at  random  and  cut  off  without  regard  to  ^ 
water  surface.  Formerly  boats  went  over  them,  but  as  the  low> water  snr 
face  fell  passage  had  to  be  made  by  dropping  through  by  the  aid  of  lines, 
and  at  last  had  to  be  given  up  except  at  high  stages.  These  obstracdoii^ 
have  been  worked  over  for  some  years  without  much  success.  liast  y«r 
at  low  water  those  in  mid-channel  were  cut  off  as  near  the  water  surfiK^ 
as  possible,  and  sign-boards  and  gauges  were  set  up  to  indicate  tbe 
depth  over  them  for  safe  passage. 

This  year,  at  the  same  stagCy  the  stumps  that  were  cut  off  were  foosd 
to  project  above  the  surface  from  4  to  5  feet,  and  many  more  appealed 
which  before  had  not  indicated  themselves  by  a  ripple.  Work  is  dot 
being  done  with  high  explosives  to  remove  them  down  the  roots,  afid 
this  must  result  in  a  greater  scour  in  this  reach  than  has  yet  occurred. 

The  survey  provided  for  in  the  act  of  Atigust5,  1886,  has  been  carried 
as  far  as  Shreveport.  According  to  instructions  accurate  levels  wh^ 
taken,  and  all  outlets  and  inlets  examined,  and  the  principal  ones  fb^* 
lowed  out  for  at  least  2  miles.  The  profiles  show  that  the  low-water 
slope  in  the  Raft  district  is  still  far  above  the  normal,  and  that  a  redoc- 
tion  in  the  elevation  of  low  water  of  nearly  8  feet  may  be  expected  with- 
out materially  affecting  extreme  low  water  at  Shreveport.    The  profiles 
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show  a  like  redaction  in  the  higb-water  slope.  It  must  coutiDue  to 
diminish  until  the  river  becomes  normal.  When  this  condition  is  reached 
it  is  not  probable  that  Eed  l?iver  will  overflow  its  banks  unless  ob- 
structed by  log-jams  below,  or  by  bars  caused  by  dissipating  the  waters 
of  the  main  river  through  outlets.  Tlie  natural  result  of  improving  the 
main  river  has  been,  and  will  continue  to  be,  the  drainage  of  side  chan- 
nels and  lakes.  Every  connection,  especially  at  stages  below  high 
water,  which  might  form  an  outlet  from  Red  River  should  be  closed. 
No  attention  need  be  paid  to  the  inlets.  If  they  happen  to  lie  in  the 
way  of  State  levees  they  will  be  cut  oflF,  and  the  water  derived  from  the 
small  amount  of  natural  drainage  will  be  retained  or  And  an  outlet 
below. 

Some  of  the  high-water  outlets  from  Red  River  have  been  closed, 
others  are  filling  naturally  as  the  river  scours,  and  others  are  being  used 
as  places  for  depositing  logs  and  stumps  taken  from  the  channel  near 
by.  This  work  will  probably  be  completed  by  the  State,  it  being  the 
intention  to  restore  the  old  line  of  levee  on  the  right  bank.  It  is  prob- 
able that  the  gap  in  the  levee  on  the  left  bank  will  be  closed  also,  though 
the  necessity  does  not  seem  to  be  very  pressing,  by  reason  of  the  re- 
duction of  the  flood-line  to  which  I  have  referred.  The  State  engineer 
and  his  assistant  have  examined  the  line,  and  are  now  engaged  in  ob- 
taining information  from  the  notes  of  the  recent  survey  from  Fulton  to 
Shreveport,  with  the  hope  of  avoiding  the  expense  of  resurveys  and  sep- 
arate lines  of  levels. 

These  levees  would  be  worse  than  useless  if  the  outlets  were  to  remain 
open,  but  as  it  can  hardly  be  doubted  that  the  State  authority  is  supreme 
in  this  matter,  especially  as  msLuy  of  the  outlets  were  canals  built  under 
State  law,  and  none  are  navigable  now.  The  clearing  of  the  outlets 
seems  a  foregone  conclusion,  and  the  lakes  and  bayous  under  considera- 
tion must  find  escape  into  the  main  river  below,  if  at  all. 

Again,  the  United  States  have  spent  a  large  amonut  on  the  improve- 
ment of  Upper  Red  River,  and  will  doubtless  continue  to  spend  con- 
siderable sums  upon  this  work  for  many  years  to  come.  To  hold 
what  has  been  gained  requires  that  all  outlets  from  Red  River  should 
be  closed.  To  "reopen"  the  abandoned  canals  and  bayous  to  im- 
prove the  navigation  of  these  "overflow"  lakes  would  be  to  fritter 
away  the  labor  of  years.  There  is  but  one  case  in  which  "  outlets  "  are 
proper,  and  that  is  in  the  improvement  of  a  tidal  stream  subject  to  de- 
structive freshets  from  the  non  tidal  portion.  The  subject  has  been  ex- 
hausted in  discussing  the  Lake  Borgne  scheme,  and  need  not  receive 
further  attention. 

Now,  as  to  the  streams  in  question :  Most  of  those  on  the  right  bank 
are  given  on  the  map  printed  with  Ex.  Doc.  No.  103,  House  of  Repre- 
sentatives, Forty -eighth  Congress,  second  session ;  those  on  the  left 
bank  were  surveyed  for  a  greater  or  less  distance,  in  connection  with 
the  recent  survey  of  Red  River,  but  the  maps  have  not  been  developed 
for  want  of  funds.  On  the  left  bank  the  last  of  the  by-i)asse8  extends 
from  Stanton's  Slough  down  to  the  mouth  of  Posten  Lake,  at  Miller's 
Bluff,  a  distance  of  about  12  miles  due  north  and  south.  This  was  a 
steamboat  route  during  the  Raft  period,  and  was  entered  at  two  or  three 
places  besides  the  ends,  as  at  Alban's  Canals,  Nx)s.  1  and  2.  This  pas- 
sage is  entirely  closed.  The  lake  does  not  connect  with  Red  River  by 
any  passage  above.  It  is  similar  to  Lakes  Bodceau,  Bistenau,  and  the 
Dorcheat,  which  connect  with  Ked  River  below  Shreveport,  for  which 
one  appropriation  was  made,  in  1884,  contrary  to  the  recommendations 
of  the  engineer  in  charge,  and  which  has  not  b^en  recommended  to  b^ 
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continued.  I  have  not  been  able  to  discover  the  existence  of  any  com- 
merce on  this  lake,  nor  have  I  heard  of  any  desire  on  the  part  of. steam- 
boat men  for  improving  its  navigation.  No  water  can  go  inio  it  except 
from  natural  drainage  or  from  backwater  from  Bed  Biver  when  the  latter 
is  high. 

There  are  two  or  three  other  lakes  below  Canchatta  and  Caroliua 
Bluffs,  which  derive  their  waters  from  overfow.  There  is  no  navigating 
them. 

• 

On  the  right  bank  there  is  a  connected  lot  of  bayous  and  ponds  ex- 
tending from  the  Arkansas  line  to  Shreveport,  a  distance  of  about  36 
miles  north  and  south.  The  waters  drain  into  Bed  Biver  through  bay- 
ous and  the  Sodo  Lakes,  the  latter  forming  part  of  the  high-water 
route  to  Jefferaon,  Tex.,  The  upper  connection  with  Bed  Biver  used  to 
be  through  Half  Moon  Lake,  Kountz's,  Sale  and  Murphy's,  and  Her- 
vey's  canals,  and  also  through  Simpson's  Lake  and  Bed  Bayou,  either 
by  the  foot  of  Cypress  Brake,  which  is  al^o  called  Black  Lake,  through 
Kelley  Bayou  or  by  Sewall's  Canal  and  Black  Bayou  into  Clear  Laka 
There  were  two  other  connections  from  Bed  Biver  at  high  water  through 
Elmer's  Bayou  and  the  canal  and  Dooley's  Bayou.  All  united  at  the 
foot  of  Clear  Lake,  whence  the  way  led  into  the  JSodo  Lakes  through 
Stumpy  Bayou. '  After  the  way  was  cleared  there  was  a  high- water  route 
from  the  Sodo  Lakes  to  Bed  Biver  by  way  of  Twelve-Mile  Bayou  to 
Shreveport. 

Bed  Bayou  is  a  name  given  to  many  of  the  outlets  or  inlets  to  Bed 
Biver.  There  are  four  of  them  in  the  small  district  above  Shreveport. 
The  principal  one  is  about  G  miles  above  Gilmer,  but  as  the  bottom  is 
somewhat  above  the  river  surface  at  ordinary  low  water,  it  does  not  re- 
ceive any  supply  till  Bed  Biver  has  risen  considerably.  At  high  water 
it  is  about  250  feet  wide  and  20  feet  deep  near  the  river,  but  its  section 
is  soon  reduced  by  a  dam  of  driit-wood  about  300  feet  long.  There  is 
another  jam  some  4  or  5  miles  below,  so  that  there  is  no  flow  of  water 
until  after  the  second  jam  is  passed,  the  supply  being  obtained  by  per- 
colation until  the  flood  rises  above  the  'masses  of  drift.  Below  the 
second  jam  it  enters  Elmer's  Bayou,  the  bottom  of  which  is  about  7  feet 
above  low  water  at  its  junction  with  Bed  Biver. 

Sewall's  Canal  joined  these  streams  with  Clear  Lake  by  way  of  Black 
Bayou  about  5  miles,  thence  to  Stumpy  Bayou  about  5  miles  more,  and 
so  through  a  cut  called  Grand  Pass  to  the  Sodo  Lakes.  . 

Dooley's  Bayou  joins  Bed  Biver  about  a  mile  below  Elmer's,  opposite 
Cauchatta  Blulfs.  The  bottom  of  this  bayou  is  above  ordinary  low 
water.  It  was  formerly  closed  by  a  dam  on  the  line  of  levee,  but  the 
opening  was  restored  by  private  enterprise.  The  new  State  levees  will 
follow  the  old  lino  generally,  but  will  cross  this  bayou  somewhat  below 
the  entrance.  In  the  mean  time,  drift  and  snags  are  being  forced  in  by 
the  boats  when  at  work  near  by,  to  form  a  jam  that  may  help  protect 
the  levees  and  assist  in  closing  the  bayou.  .This  bayou  also  connects 
with  the  Sodo  Lakes  through  Hewall's  Canal.  There  is  a  number  of 
similar  high-water  outlets  below,  but  none  of  them  as  large  as  Dooley'^s 
except  Cottonwood,  but  all  will  be  cut  oft'  by  the  levee.  The  last  named 
is  quite  large  at  its  junction  with  Bed  Biver,  but  soon  separates  into  a 
number  of  drains,  none  of  which  are  navigable.  The  fall  is  quite  rapid. 
The  levee  and  dam  crossing  it  have  been  destroyed  twice,  the  hist  time 
in  1884. 

Black  Lake  and  Kelley  Lake  are  above  Upper  Bed  Bayou,  and  con- 
nect with  Clear  Lake  and  the  Sodo  Lakes  through  passes  which  take 
the  names  of  Black  and  Kelley  Bayous.    They  are  of  the  same  cbcmu;- 
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ter  as  the  others,  and  like  them  will  soon  have  uo  supply  except  from 
natural  drainage. 

Bed  Bayoa  carries  uo  water  when  Bed  Biver  is  low.  It  is  al^out  100 
feet  wide  in  high  water,  bnt  is  obstmcted  by  logs  and  overhanging 
trees. 

Sewall's  Canal  and  aboat  4  miles  of  Black  Bayon  are  fairly  navigable 
for  very  small  craft  at  high  water,  bat  the  last  mile  of  Black  Bayou  is 
closed  at  all  stages. 

Clear  Lake  is  shallow,  practically  dry  at  low  stages,  and  overgrown 
with  willows.  Stumpy  Bayou  and  Grand  Pass  could  be  cleared  to  the 
Sodo  Lakes  without  much  difficulty  if  it  were  worth  while,  but  there 
can  be  no  navigation  through  the  lakes  till  the  way  is  cleared  on  the 
route  from  Jefferson  to  Shreveport,and  not  then  unless  a  channel  should 
bo  dredged  to  meet  it. 

The  natural  drainage  of  this  collection  of  lakes,  etc.,  is  not  great, 
and  as  the  inlets  above  are  to  be  closed  as  outlets  from  Bed  liirer, 
opening  navigation  through  them  to  connect  with  Bed  Biver  below 
near  Shreveport  would,  in  my  opinion,  result  in  little  more  than  drain- 
ing them,  an  excellent  thing  for  benefiting  the  lands  near  by  and  im- 
proving their  healthfulness,  but  hardly  to  be  obtained  under  the  plea 
of  improving  navigable  waters  of  the  United  States. 

The  water  supply  then  must  come  from  natural  drainage  and  baek- 
water  from  Bed  Biver  at  Shreveport.  Taking  low  water  at  the  latter 
as  zero  a  rise  of  12  feet  will  just  re>ach  the  head  of  the  Sodo  Lakes;  25 
feet  will  barely  reach  Sewall's  Canal ;  and  maximum  high  water  will 
not  reach  the  foot  of  Upper  Bed  Bayou.  At  least  20  feet  on  the 
Shreveport  gauge  will  be  required  to  give  a  3-foot  navigation  in  Clear 
Lake. 

It  is  evident  that  no  navigable  route  can  be  made  for  low  water,  and 
that  to  give  navigation  at  high  water  a  dam  and  canal  would  have  to 
be  built  at  great  expense.  Major  Howell  submitted  a  project  in  1S74 
for  Cypress  Bayou  and  the  Sodo  Lakes,  which  involved  such  construc- 
tion at  an  estimated  cost  of  about  $400,000.  This  was  rejected  as  be- 
ing too  great  in  comparison  with  the  possible  benefits  that  might  accrue. 
Since  that  time  the  main  line  of  Bed  Biver  has  been  considerably 
improved,  and  railroad  facilities  have  been  increased  very  greatly. 
Two  railroads  cross  Bed  Biver  above;  one  at  Fulton  and  the  other  at 
Garland,  some  60  miles  below,  both  meeting  at  Texarkana.  A  line 
passes  to  the  west  of  the  lakes  at  Jefferson,  and  four  lines  now  center 
in  Shreveport.  A  fifth  line  is  being  built  from  the  cotton-belt  route, 
east  of  Posten  Lake  and  its  tributaries,  and  will  soon  enter  Shreve- 
port by  the'  present  railroad  bridge.  The  country  would  seem  to  be 
well  supplied  with  means  of  transportation. 

As  to  the  amount  of  commerce  that  would  be  benefited  by  reo];>en- 
ing  the  connection  with  Bed  Biver  and  the  lakes,  etc.,  I  am  unable  to 
form  any  opinion.  I  cannot  learn  that  there  has  been  any  call  for  such 
route  by  river  men,  or  that  there  has  been  any  navigation  at  all  in  the 
lakes  on  the  left  bank  since  the  raft  was  removed ;  and  that  on  the 
right  bank  was  abandoned  as  soon  as  Bed  Biver  proper  was  made  nav- 
igable. 

The  products  of  the  country  about  Clear  Lake,  Black  Bayou,  etc., 
were  estimated  last  year  at  about  500  bales  of  cotton  and  250  tons  of 
seed,  and  it  was  thought  that  with  Dooley's  Bayon  kept  open  the 
amount  might  be  doubled.  No  reliable  statistics  could  be  obtained. 
On  the  other  hand,  the  amount  of  commerce  that  would  be  injured 


1494     REPORT   OF   THE    CHIEF    OF   ENGINEe'rS,  U.  S.  ARMY, 

would  be  the  present  and  future  trade  of  the  improved  i>ortion  of  Red 
River  above  Shreveport. 

After  a  careful  examination  of  the  subject  1  am  of  the  opinion  that 
none  of  these  streams  are  worthy  of  improvement,  nor  are  the  works 
public  necessities.    No  further  surveys  or  examinations  are  necessary. 


U25. 

PRELIMINARY  EXAMINATION  OF  CYPRESS  BAYOU,  LOUISIANA. 

The  only  Cypress  Bayou  that  I  have  been  able  to  find  in  this  district 
lies  in  Texas,  and  forms  with  Fairy  and  t)ie  Sodo  Lakes  the  high-water 
route  to  Shreveport.  According' to  the  early  surveys,  ''the  old  chan- 
nel of  Cypress  Bayou  may  yet  be  traced  at  low  water"  through  these 
lakes,  "  and  this,  if  cleared  of  logs  and  stumps,  would  afford  low- water 
navigation  of  about  2  feet."  Reports  of  the  surveys  and  the  final 
project  for  high-water  navigation  will  be  found  in  Reports  of  Chief  of 
Engineers  for  1873,  page  669,  and  1874,  Part  1,  page  706.  The  esti- 
mates called  for  $372,580  in  a  single  appropriation,  in  addition  to  the 
amount  then  on  hand  or  that  might  be  required  aftcrwanls  for  remov- 
ing obstructions  from  the  bayou.  This  project  was  disapproved  on  ac- 
count of  its  great  cost.  In  the  mean  time  work  was  carried  on  by 
dredging  and  removal  of  logs,  stumps,  leaning  timber,  etc.,  so  that  by 
1880  there  was  a  well-defined  channel,  marked  with  sign  boards,  from 
Jeflterson  to  Shreveport,  a  distance  of  about  65  miles. 

A  re-examination  of  this  route  was  made  in  1884,  the  report  of  which, 
with  a  map,  will  be  found  in  House  Ex.  Doc.  No.  103,  Forty-eighth 
Congress,  second  session;  and  without  the  map  on  page  1552,  Rei)ort 
of  Chief  of  Engineers,  1885. 

The  sum  of  $94,000  had  been  expended  on  this  work  to  June  30, 188(5, 
and  the  act  of  August  5, 1886,  appropriated  $18,000  more  "  to  complete 
improvement."  With  this  amount  the  old  dredge  Lone  Star  has  been 
rebuilt  and  the  work  begun.  The  amount  remaining  on  hand  July  1, 
1887,  will  allow  about  fifteen  months'  work  to  be  done. 

A  reconnaissance  was  made  in  September,  1886,  by  the  8U])erin- 
tendent  formerly  in  charge  of  the  work,  and  subsequently  I  visited 
portions  of  the  route.  No  further  surveys  or  examinations  are  con- 
sidered necessary.  For  details,  suggestions,  and  money  statement.,  at- 
tention is  invited  to  my  report  on  Improvement  of  Cypress  Bayou, 
Texas  and  Louisiana,  for  the  fiscal  year  ending  June  30,  1886. 


U.  26. 

PRELIMINARY  EXAMINATION  OF  NORTH  FORK  OF  FORKED  DEER  RIVER 

BELOW  DYERSBURGII,  TENNESSEE, 

This  stream  was  examined  in  1873  by  Major  Suter,  and  again  in  1880 
by  Major  Benyaurd.  (Exports  Chief  of  Engineers  1874,  page  375,  and 
1881,  page  1492.)  I  had  another  examination  made  last  autumn  by 
Superintendent  J.  T.  Dorey,  who  was  in  charge  of  the  work  on  South 
Fork. 
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The  distance  from  Dycrsbargh  to  the  junction  of  the  two  forks  is  about 
9  miles,  but  the  stream  is  very  crooked.  The  ]>rincipal  obstructions 
are  sunken  logs  and  leaning  and  fallen  timber.  If  these  were  removed 
the  river  would  be  navigable  for  small  boats  at  any  stage  above  3  feet. 
If.it  is  intended  to  continue  the  work  of  improving  South  Fork,  Forth 
Fork  should  be  cleared,  and  the  work  extended  below  their  junction  to 
the  Mississippi  River. 

The  amount  of  work  required  is  very  great,  and  no  practical  benefit 
would  be  given  unless  a  considerable  appropriation  should  be  made  in 
the  beginning. 

At  least  $4,500  would  be  necessary  to  make  North  Fork  navigable  to 
Dyersburgh,  and  $15,000  would  be  none  too  little  for  South  Fork  and  the 
main  river. 

Superintendent  Dorey  reported  the  following  obstructions  in  the  9 
miles  below  Dyersburgh : 


Sanken  logs 1,000 

I^aoing  trees 950 

Stumps  in  the  water 250 

Channel  snags 800 


Back  heaps , 

Shore  snags 

Stamps  on  the  bank 

Points  to  be  cleared  in  bends, 


40 

400 

fiO 

20 


Forked  Deer  Eiver  drains  a  thickly-settled  and  productive  country. 
Dyersburg  is  the  principal  town  and  shipping  point. 

The  amount  of  yearly  shipments  by  rail  was  given  about  as  follows : 


Cotton bales..  20,000 

Corn bushels-  70,000 

Potatoes do.-..  10,000 

Cattle head..  2,500 

Hogs do 6,000 

Peanuts sacks..  2,500 


Tobacco hogsheads. . 

Hay tons.. 

Shingles number.. 

Laths do.... 

Lumber feet.  B.  M. . 

Timber do.... 


100 

1,000 

500, 000 

1,000,000 

30, 000, 000 

50, 000, 000 


I  think  the  stream  is  worthy  of  improvement  and  the  work  a  public 
necessity,  provided  it  be  done  in  connection  with  a  systematic  improve- 
ment of  the  main  river. 

•Estimates  for  the  main  river  and  both  forks  include  the  amount  rec- 
ommended for  this  part  of  the  river,  and  are  given  in  my  report  on 
South  Forked  Deer  River  for  fiscal  year  1887. 

No  further  examination  or  surveys  are  necessary. 


13  27. 

PRELIMINARY    EXAMINATION  OF   OUACHITA    RIVER   ABOVE   CAMDEN, 

ARKANSAS. 

A  survey  of  Ouachita  River  from  Arkadelphia,  Ark.,  to  its  mouth, 
with  plans  and  estimates  for  the  improvement,  was  made  in  1871  b^' 
Lieutenant-Colonel  Raynolds. 

The  river  was  re-examined  between  Arkadelphia  and  Camden  in 
1883,  by  Major  Miller,  who  reported  that  it  was  *'  not  worthy  of  improve- 
ment nor  a  public  necessity."  (Reports  of  (]hief  of  Engineers,  1871, 
page  340,  and  1884,  page  1351.) 

I  examined  the  river  in  March,  1887,  between  Monroe,  La.,  and  Cam- 
den, Ark.,  but  did  not  continue  to  Arkadelphia,  as  the  pilot  was  unwill- 
ing to  take  the  United  States  snagboat  Waffner  above  the  railroad 
bridge  at  Camden,  the  gauge  at  that  place  reading  18  feet  falling,  and 
the  boat  drawing  about  26  inches. 

The  agent  at  the  Camden  wharfboat  stated  to  me  that  the  business 
of  the  upper  river^  which  consisted  chiefly  in  lumber  and  staves,  waa 
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over  for  the  season,  and  that  Camden  was  considered  the  head  of  navi- 
gation and  was  the  principal  shipping  point  for  cotton. 

In  Jane,  the  water  being  low.  Assistant  Engineer  H.  St.  L.  Oopp6e 
made  a  skiff  reconnaissance  from  Arkadelphia  to  Camden. 

He  found  the  river  in  about  the  same  condition  as  described  in  Major 
Miller's  report.  The  obstructions  consist  of  shoals,  crooked  rapidB  over 
rocky  ledges  or  compacted  gravel,  logs,  snags,  and  leaning  timber. 
At  a  stage  that  affords  navigation  to  Camden  the  upper  section  is  suffi- 
cient for  small  boats,  so  far  as  shoals  or  sunken  logs  are  concerned,  bat 
it  is  much  obstructed  by  leaning  timber,  especially  in  the  bends,  which 
becomes  more  dangerous  as  the  water  rises,  as  is  the  case  with  all  simi- 
lar streams  in  this  district.  To  make  this  part  of  the  river  navigable 
for  large  boats  in  low  water,  or  say  at  a  stage  5  feet  above,  would  not 
only  reqnire  the  removal  of  leaning  timber  but  a  system  of  locks  and 
dams.  Such  a  scheme  would  mean  the  expenditure  of  a  large  sum  for 
construction  and  a  considerable  amount  for  maintenance,  and  to  be  of 
any  practical  benefit  would  require  the  system  to  be  continued  down- 
stream to  Bed  Eiver. 

Indeed,  it  may  be  said  that  a  plan  for  slack- water  navigation  of  Oua- 
chita ftiver  would  be  of  no  value  unless  deep  water  were  assured  over 
the  bar  at  the  mouth  of  Bed  Biver. 

It  is  impracticable  to  say  what  amount  of  commerce  would  be  bene- 
fited by  any  improvement  of  Ouachita  above  Camden,  for  lack  of  re- 
liable statistics. 

It  is  stated  that  about  15,000  bales  of  cotton  are  shipped  from  Arka- 
delphia, that  return  freights  amount  to  about  $500,000  in  value,  and 
that  about  $500,000  worth  of  pine  timber  is  shipped  by  the  Arkadelphia 
Lumber  Company.  No  records  appear  to  be  kept  of  the  river  freights. 
Since  the  first  survey,  the  Missouri  Pacific  Bail  way  system  has  been  ex- 
tended through  Arkadelphia  to  Texarkana  and  beyond,  the  Cotton 
Belt  route,  now  standard  gauge,  through  Camden  to  the  same  place, 
and  a  line  from  Camden  to  Gurdon  connects  the  two  routes.  A  line  is 
projected  and  partly  built  from  Arkadelphia  tiOwards  Camden,  and  but 
a  short  gap  remains  to  be  filled  between  Camden  and  Warren  to  con- 
nect with  the  lines  to  Arkansas  City  and  Greenville. 

I  find  nothing  to  recommend  an  expensive  improvement  of  Ouachita 
Eiver,  either  above  or  below  Camden,  but  I  think  the  river  between 
Arkadelphia  and  Camden,  some  90  miles,  is  as  worthy  of  attention  as 
the  tributaries  below  Camden,  such  as  Bayous  Bartholomew  and  d'Ar- 
bonne  and  Saline  Biver,  in  which  consideral)le  amounts  have  been  ex- 
pended. The  work  should  be  done  thoroughly  and  in  one  season.  It 
should  consist  in  cutting  leaning  timber,  girdling  trees,  removing  snags 
and  logs  by  dynamite,  and  building  brush  dams  at  the  shoals.  If  the 
sum  of  $9,000  were  granted  in  one  appropriation,  the  river  could  be 
thoroughly  cleaned  in  about  four  months,  and  should  not  require  at- 
tention for  many  years.  If  small  amounts  should  be  appropriated  the 
work  would  probably  run  along  indefinitely.  I  recommend  an  appro- 
priation according  to  the  following  estimates : 

Labor,  stibaistence,  superintendenoe,  and  admiDistration  expenses $i\  40ft 

Plat-boat,  outfit,  and  tools 2,0t'0 

Dynamite • Ol*» 

Total 0,m 

This  amount  may  be  considered  as  included  in  the  general  estimate 
contained  in  my  report  on  Ouachita  Biver  for  the  fiscal  year  1887.    If 


APPENDIX   U — ^REPORT  OP   CAPTAIN  WILLARD.  1497 

fhe  amoant  asked  for  therein  can  be  given  in  a  single  appropriation, 
the  only  thing  required  will  be  to  change  the  title  to  improving  Oua- 
chita Biver  from  Arkadelphia  to  the  mouth.  This  would  save  the  ex- 
pense of  organizing  separate  parties  and  the  cost  and  trouble  of  ren- 
dering separate  accounts  for  two  stretches  of  the  same  river. 
No  further  examinations  or  surveys  are  necessary. 


U28. 

PRELIMINARY  EXAMINATION  OF  CA8SITY  BAYOU,  MISSISSIPPI. 

This  little  stream,  a  tributary  to  Tallahatchee  River,  was  examined 
by  Captain  Bergland  in  1884,  and  considered  b^'  him  as  not  worthy  of 
improvement.  (Report  of  Chief  of  Engineers,  1885,  p.  1534.)  Assist- 
ant Engineer  Burrows  reported  that  the  improvement  of  Cassity 
Bayou  was  not  practicable  above  Hopson-s  Bayou,  but  that  it  could  be 
made  navigable  below  for  about  seven  or  eight  months  in  the  year  at 
an  expense  of  about  $200  a  mile. 

Assistant  M.  B.  Lydon  made  another  examination  of  the  stream  in 
January,  1887.  He  reported  that  the  bayou  from  ShotwelPs  to  Belen, 
about  30  miles,  was  made  up  of  swamps  and  so-called  lakes. 

From  ShotwelPs  to  Hopson's  Bayou,  about  10  miles,  the  bayou  varied 
in  width  from  35  to  70  feet,  was  filled  with  logs  and  stumps  and  ob- 
structed by  leaning  trees. 

There  is  one  plantation  in  this  section,  ShotwelPs,  which  ships  about 
400  bales  of  cotton.  Ko  land  has  been  cultivated  for  10  miles  or  so  be- 
low Hopson's  Bayou  since  the  overflow  of  1882. 

From  Buford's  to  the  mouth,  about  40  miles,  the  country  is  fairly  set- 
tled, and  if  the  now  levees  hold,  will  doubtless  produce  a  large  amount 
of  cotton  in  a  few  years. 

The  bayou  was  cleared  in  1860  by  the  planters  interested  at  a  cost  of 
about  $5,000,  and  no  doubt  the  expenditure  of  a  like  sum  would  aiford 
considerable  relief. 

If  that  sum  could  be  had  in  one  appropriation,  it  is  probable  that  the 
bayou  could  be  made  navigable  for  small  boats  for  about  50  mites  from 
the  month  for  about  six  months  in  the  year. 

The  stream  is  as  worthy  of  improvement  as  any  of  high-water  tribu- 
taries in  the  district  for  which  appropriations  have  been  made  hereto- 
fore.   I  therefore  recommend  an  amount  of  work  as  above. 

No  further  examinations  or  surveys  are  necessary. 


U  29. 

PRELIMINARY  EXAMINATION  OF  BAYOUS  RONDEWAY  AND  VIDAL,   LOU 

ISIANA. 

These  streams  drain  the  country  south  of  Milliken's  Bend  and  ejist  of 
Tensas  River,  the  direction  of  flow  depending  on  the  relative  heights  of 
the  Mississippi  and  Tensas.  Tbejr  were  examined  by  Major  Miller  in 
1883  in  connection  with  Lake  Palmyra,  which  they  enter  by  a  canal 
made  some  years  since  either  by  the  State  of  Louisiana  or  by  private 
parties,  the  State  levee  being  cut  for  the  purpose. 
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lu  view  of  the  great  cost  of  the  work  and  the  small  amount  of  com- 
merce that  would  have  been  benefited  by  improving  these  streams  and 
the  lake  by  which  entrance  was  to  be  gained  from  the  Mississippi  Ma- 
jor Miller  reported  adversely.  (Report  Chief  of  Engineers,  1884,  pp. 
1347  and  1370) 

Assistant  W.  S.  Davis  made  another  examination  of  the  bayous  and 
lake  in  January,  1887,  and  I  went  over  the  greater  part  of  the  route  in 
March.  The  conditions  had  changed  very  much  since  Major  Miller's 
report,  and  both  Mr.  Davis's  report  and  my  own  observations  inclined 
me  strongly  to  recommend  the  expenditure  of  $5,000  in  a  single  appro- 
priation for  enlarging  the  canal  and  removing  leaning  trees  and  logs 
from  the  bayous. 

I  learned,  however,  that  it  was  the  intention  of  the  State  authorities 
to  close  Diamond  Bend  Crevasse  this  autumn  by  a  new  levee  north  of 
Lake  Palmyra  and  several  miles  back  of  the  old  line,  and  so  join  the 
old  levees  west  of  the  lake  and  south  of  Bayou  Vidal.  The  Keid  Cre- 
vasse below  Delta  Point  and  the  breaks  above  Milliken's  Bend  will  b^ 
closed  this  year,  so  that  the  bayous  will  be  entirely  cut  off  from  the  Mis- 
sissippiKiver,  and  receive  water  only  from  Tensas  when  it  is  high  and 
will  run  dry  in  low  water. 

Boats  will  still  be  able  to  enter  the  lake  when  the  Mississippi  is  30 
feet  at  Vicksburg,  and  as  the  main  river  is  caving  rapidly  on  the  right 
bank  and  cutting  of  the  horns  of  the  old  bend,  which  now  forms  the 
lake,  it  is  quite  probable  that  there  will  be  good  navigation  before  long 
to  the  mouth  of  the  canal  at  New  Carthage  at  a  much  lower  stage  of  the 
water. 

In  view  of  the  facts  stated  above  I  do  not  consider  bayous  Eondeway 
and  Vidal  worthy  of  improvement  or  the  work  a  ]>ublic  necessity.  I 
recommend,  however,  that  a  single  appropriation  of  $1,000  be  expended 
in  removing  obstructions,  chiefly  leaning  trees,  from  the  canal  and  the 
part  of  Bayou  Vidal  which  will  remain  open  from  the  lake  to  the  line 
of  the  proposed  levee.  This  will  give  some  relief  to  the  people  living 
on  both  bayous  and  near  their  junction,  who  must  otherwise  haul  to  the 
railroad  on  the  north  or  to  landings  on  the  Mississippi  below  Davis's 
Cut-off. 

The  business  of  the  calendar  year  1886  amounted  to  about  $750,000. 
There  were  134  trips  made  by  two  small  boats,  15  trips  made  b^'^  one 
boat  of  450  tons,  and  20  trips  made  by  a  steamer  of  1,500  tons.  The 
large  boats  could  only  go  to  the  canal.  In  round  numbers,  7,000  bales 
of  cotton  and  6,000  tons  of  cotton  seed  were  shipped  last  year,  besides 
wool,  tallow,  hides,  neat  cattle,  hogs,  timber,  etc. 

No  further  examinations  or  surveys  are  necessary. 


U30. 

PRELIMINARY  EXAMINATION  OF  LITIXE  RIVER,  LOUISIANA. 

This  stream  is  formed  by  Dugdemona  and  Bayou  Castpr.  It  flows 
into  the  low-lands  which  become  Catahoula  Lake  in  higli  water,  and 
drains  into  Black  River  or  Red  River,  according  to  circumstances.  The 
water-way  from  the  northeast  of  Catahoula  Lake  is  also  called  Little 
River.  It  joins  Ouachita  and  Tensas  at  Trinity,  La.,  and  forms  with 
these  Black  Biver^  which  runs  into  Bed  Biver. 
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This  stream  was  examined  in  March,  1887,  by  Assistant  W.  S.  Davis 
in  connection  with  Dugdemona.  He  made  the  trip  down  to  White  Sal- 
pbar  Springs  in  a  canoe,  and  thence  to  the  month  in  a  small  steamboat. 
The  stream  is  about  100  miles  long.  For  the  greater  part  of  its  length, 
and  as  far  as  Catahoula  Lake,  it  flows  through  a  sparsely  settled  conn- 
try,  consisting  mostly  of  swamps. 

The  current  is  sluggish  and  the  width  considerabe.  In  fact  it  is  made 
up  of  pools,  which  would  doubtless  drain  off  if  Saline  Bayou  or  Cata- 
houla Lake  were  opened  for  low- water  navigation.  Mr.  Davis  reports 
the  Visiness  of  the  river  to  consist  in  logging ;  steamboats  being  neces- 
sary when  the  stream  is  filled  by  backwater  or  overflow.  The  amount 
of  cotton  shipped  is  less  than  500  bales  a  year. 

Catahoula  Lake  is  a  depression  which  fills  from  Dugdemona  and  Lit- 
tle rivers,  or  from  overfiow  from  Ouachita  Kiver  and  tributaries,  through 
outlets  at  and  above  Trinity.  At  low  water  it  is  drained  and  becomes 
a  meadow.  The  land  to  the  northeast  is  called  Catahoula  Prairie. 
Saline  Bayou,  which  connects  this  lake  with  Eed  Eiver,  has  been  cleaned 
for  rafting  timber,  and  if  any  work  of  improvement  is  required  it  should 
be  on  that  line,  the  distance  to  market  being  about  100  miles  less  that 
way. 

The  stretch  of  river  from  the  lake  to  Trinity  lies  in  a  more  cultivated 
district.  It  is  wide  and  deep  enough  to  accommodate  boats  suited  to 
the  small  trade,  except  for  sunken  logs,  which  become  dangerous  in  very 
low  water.  If  these  logs  were  removed  and  the  most  obstructive  lean- 
ing timber  cut  away,  this  part  of  Little  Eiver  could  be  made  navigable 
for  about  eight  months  in  the  year. 

Assistant  Davis  estimates  the  amount  of  business  for  the  calendar 
year  1886,  from  such  kiformation  as  he  could  pick  up,  at  2,000  bales  of 
cotton,  22,000  pine  logs,  and  300,000  feet,  B.  M.,  sawed  lumber.  Keturn 
freights,  planters'  supplies,  and  general  merchandise  amount  to  about 
$100,000  in  value.  If  the  stretch  of  Little  lliver  from  Catahoula  Lake  to 
Black  Eiver,  about  25  miles,  be  worked  over  for  one  season  only,  at  a 
cost  not  to  exceed  $100  a  mile  for  all  expenses,  or,  say,  the  sum  of  $2,500 
in  a  single  appropriation,  nothing  further  should  be  required. 

The  work  should  be  done  by  hired  labor,  under  charge  of  a  man  who 
has  gained  experience  in  improved  methods,  especially  in  the  use  of 
high  explosives.  The  contract  method  is  undesirable  in  every  way  5 
UDsatisfactory  to  those  engaged  in  navigation  and  to  the  oificer  in 
charge.  It  is  more  economical  anil  advantageous  to  the  United  States 
to  have  the  profits  go  into  the  work  and  the  wages  of  the  inspector 
applied  to  pay  the  overseer  in  charge. 

The  stream  from  its  source  to  this  short  stretch  is  not  worthy  of  im- 
provement in  any  way,  and  I  do  not  consider  the  stretch  between  Cata- 
houla Lake  and  Black  Eiver  worthy  of  improvement  or  a  public  necessity 
to  such  a  degree  as  to  entitle  it  to  a  place  among  navigable  waters  of 
the  United  States  for  annual  appropriation,  but  only  as  specifically 
recommended  for  one  season's  work.  Anything  farther,  such  as  cut- 
ting a  leaning  tree  now  and  then  or  removing  an  occasional  log  from 
the  way,  should  be  done  by  the  people  who  are  directly  benefited  by 
the  work. 
No  farther  examinations  or  surveys  are  necessary. 
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IMPROVEMENT  OF  ARKANSAS  RIVER,  OF  RIVERS  IN  THE  STATE  OF  AR- 
KANSAS, AND  OF  BLACK  RIVER,  IN  ARKANSAS  AND  MISSOURI. 


REPORT  OF  CAPTAIN  H.  S.  TABER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  IVITU  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Red  River,  above  Fulton,  Arkansas. 

2.  Little  Reel  River,  Arkansas. 
:\,   Saline  River,  Arkansas. 

4.  Removing  obstructions  in  Arkansas 

River,  Arkansas. 

5.  Arkansas  River,  Arkansas. 

6.  Snrvey  of  Arkansas  River,  Arkansas, 

from  Little  Rock  to  its  month. 


7.  Petit  Jean  Rivor,  Arkansas. 

8.  Fourche  River,  Arkansas. 

9.  White  River,  Arkansas. 

10.  BInck  River,  Arkansas  and  Missouri. 

11.  Saint  Francis  River,  Arkansas. 

12.  L'Anguillo  River,  Ai'kansas. 


EXAMINATIONS. 


13.  Little  River,  Arkansas. 

14.  Saline  River,  Arkansas. 

15.  Cache  River,  Arkansas. 

16.  Little  River,  Missouri,  from  Homers- 

ville  to  its  Junction  with  the  Saint 
Francis. 


17.  Saint  Francis  River,  from  Greenville 
MisHonri,  to  the  Arkansas  State 
line. 


United  States  Engineer  Office, 

Little  Eockj  Ark.^  July  1, 18S7. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30,  1887,  upon  the  works  under  my 
charge. 

I  am,  general,  very  resjiectfully,  your  obedient  servant, 

H.  S.  Taber, 
Captain  of  Engineers. 

The  Ohibp  op  Engineers,  U.  S.  A. 

1501 
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V  I. 

IMPROVEMENT  OF  RED  RIVER,  ABOVE  FULTON,  ARKANSAS. 

The  appropriatiou  now  available  is  the  first  ever  made  for  work  above 
FultOD,  Ark.,  and  was  based  apon  a  report  made  from  this  office  Ifovem- 
ber  13,  1884. 

In  that  report  $10,000  was  asked  for.  The  act  ai)proved  Aagust  5, 
1886,  appropriated  $7,000,  of  which  $4,000  was  to  be  used  to  baild  a 
hand-propelled  snajj-boat. 

The  project  contemplates  improving  lii^h  and  mediam  stage  navi- 
gation only,  and  proposes  to  accomplish  this  by  operating  a  hand-pro- 
pelled snag-boat  (new  model),  with  a  powerful  steam  capstan,  to  remove 
snags  and  drift,  the  boat  being  of  light  draught  so  as  to  operate  between 
low  and  middle  stages  of  water. 

During  the  fiscal  year  ending  June  30,  18S7,  $3,154.46  were  expended 
in  the  construction  of  the  snag-boat  Rarry  Breck, 

This  boat  was  built  at  a  time  when  there  was  no  work  or  very  little 
in  the  State  for  shi'i)  carpenters,  and  when  also  boat  lumber  could  be 
had  very  cheap. 

A  conscientious  and  efiicient  foreman  of  the  old  force  was  placed  in 
charge,  and  the  result  is  a  boat  that  for  the  same  money  is  seldom  ex- 
celled. She  has  a  very  staunch  hull,  strengthened  by  three  relieving 
arches,  and  is  similar  to  the  A.  B.  Johnson^  that  has  done  such  effective 
work  upon  the  Saint  Francis,  with  a  few  improvements  suggested  by 
experience  had  with  that  boat. 

She  will  draw  about  15  inches  of  water  when  loaded  and  should  be 
able  to  lift  snags  weighing  75  tons. 

Experience  upon  rivers  like  this  shows  that  only  the  snags  in  the  low- 
water  channel  give  trouble,  and  that  these  only  should  be  removed. 

It  is  a  positive  waste  of  public  money  to  operate  a  snag-boat  at  any 
other  stage,  nor  should  a  snag-boat  drawing  ovet  24  inches  of  water 
ever  be  sent  into  the  work,  as  it  can  not  generally  get  at  the  snags  that 
require  removal. 

The  continued  low- water  season  in  this  river  begins  in  August  and 
continues  until  December.  Acting  upon  the  above  experience,  the  new 
boat  has  been  properly  cared  for  since  its  completion,  and  will  be  put  into 
the  work  when  the  proper  stage  of  water  arrives,  say  about  the  1st  of 
August,  1887.  At  that  time  work  will  have  Jjeen  suspended  upon  so 
many  appropriations  that  a  trained  force  will  be  available  and  the  work 
can  be  earned  on  to  the  very  best  advantage. 

The  original  estimate  called  for  $3,000  more  than  was  appropriated. 
This  was  a  close  and  careful  estimate,  and  if  the  work  is  to  be  properly 
completed  it  should  be  made  available  at  once,  while  the  plant  is  new. 

It  is  therefore  recommended  that  this  sum  be  appropriated. 

GOMMEROE. 

The  amount  of  commerce,  when  the  present  appropriation  was  made, 
was  20,000  bales  of  cotton  and  2,500  tons  of  merchandise. 

The  advantages  to  commerce,  if  the  work  is  completed,  will  be  very 
great ;  this  stream,  like  many  others,  being  the  only  outlet  in  many 
instances.  The  records  of  this  ofiice  show  that  the  country  is  being 
settled,  and  that  the  products  are  increasing  annually. 

As  to  benefits  to  community  if  completed,  there  will  be  a  series  of 
comparatively  isolatetl  communities  that  will  receive  great  benefit  from 
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this  work  if  completed.  Tbey  are  almost  wholly  dependent  upon  the 
river  for  transportation.  The  benefits  likely  to  accrue  would  amount, 
if  represented  in  uioney,  to  many  times  the  total  cost  of  improvement 
and  preservation. 

Three  thousand  dollars  only  is  needed  to  complete  the  work,  after 
the  balance  in  hand  has  been  expended.  The  river  will  require  a  little 
attention  annually  to  keep  it  free  of  snags. 

Money  statement. 

Amount  appropriated  by  act  approved  August  5,  1886 |7,000.00 

July  1,  1&?7,  amount  expended  dur'mg  fiscal  year,  exclusive  of 

liahiiitiea  outstanding  July  1,  1H8G (2,085.21 

July  1,  1887,  outstanding  liabilities 186.45 

3, 171. 66 

■   ^ 

July  1,  1887,  amount  available 3,828.34 

{Amount  (estimatt'd )  required  for  completion  of  existing  project 3, 000. 00 

Amount  that  can  be  proiitably  expended  in  fiscal  year  ending  June  30, 1889  3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7. 


£XPENS1B  ACCOUNT,   IMPROVING  RED  RIVER,  ABOVE  FULTON,   ARKANSAS. 

Pay-roll,  labor,  etc |1,856.81 

Transportation 71.89 

General  supplies 1,090.30 

Stationery • 10.:J2 

Traveling  expenses 113.37 

Fuel 11.00 

Telegraph  service .77 

3, 154. 46 
Reserved  as  per  letter  from  Chief  of  Engineers,  dated  April  21,  1887 17. 20 

Total 3,171.66 


V2. 

IMPROVEMENT  OF  LITTLE  RED  RIVER,  ARKANSAS. 

The  only  improvements  ever  attempted  upon  this  river  were  made 
in  the  year  ending  June  30, 1872,  under  the  act  approved  March  3. 1871. 

Prior  to  this  work  many  overhanging  trees  and  a  large  number  of 
snags  interfered  with  navigation  in  the  lower  reacRes,  and  many 
bowlders  obstructed  flat-boat  and  raft  navigation  in  the  reach  above 
the  present  town  of  Judsonia. 

The  appropriation  referred  to  above  was  for  the  White,  Black,  and 
Little  Ked  rivers,  and  amounted  to  $10,000  for  the  three,  upon  esti- 
mates amounting  to  $259,033,  of  which  $38,065  was  for  the  Little  Bed 
Biver.  That  but  little  work  could  be  done  is  apparent  from  Colonel 
Beynolds's  report  for  1872,  in  which  he  states : 

XjDless  other  and  better  facilities  are  provided,  it  will  be  of  little  nse  to  attempt  to 
i«move  the  obstructions  in  such  streams  as  these. 

Most  of  the  overhanging  trees  and  snags  were  removed  as  high  iis 
Judsonia.  A  bad  shoal  3  miles  below  Judsonia  and  the  bowlders  re- 
mained untouched  to  the  end  of  June,  1886, 
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Tlie  act  approved  August  5,  18SG,  appropriated  $3,000.  The  amoaat 
estimated  as  actually  necessary  was  $8,400;  $400  for  tbo  bowldere, 
$8,000  for  dredging:  through  the  shoals. 

During  the  fiscal  year  ending  June  .'30, 1887,  $400  has  been  ex|>eude(l 
in  the  removal  of  the  bowlders  above  Judsouia.  The  most  favorable 
season  for  work  was  selected,  when  the  water  was  low  and  the  party 
able  to  find  food  and  shelter  in  the  neighborhood  of  the  bowlders. 

A  foreman  with  a  small  party  of  trained  meu,  including  a  blaeksmitb, 
was  furnished  with  drills,  explosives,  and  portable  forge  and  other  tools 
necessary  for  the  work,  and  successfully  removed  all  the  bowltlers  that 
interfered  with  rafting. 

The  examination  upon  which  the  esthnate  of  $400  was  b:wsed  was 
made  at  comparatively  high  water.  As  acousequeace,  it  was  supposed 
that  only  about  100  cubic  yards  of  rock  would  require  removal.*  This 
was  done. 

Much  credit  is  due  to  the  foreman  who  had  charge  of  the  work  for 
the  economy  practiced.  No  further  funds  are  needed  for  this  part  of  the 
improvement. 

The  balance,  $2,G00,  was  inadequate  to  build  the  dredge  boat  required 
for  the  balance  of  the  work.  Up  to  the  close  of  the  fiscal  year  ending 
June  30,  1887, 1  have  been  unable  to  devise  any  plan  for  removing  the 
shoal  3  miles  below  Judsonia,  except  by  dredging.  (Jf  course  eofifer- 
dams  might  be  used  and  the  money  expended  as  far  as  it  would  go ;  bat 
if  the  cut  was  not  made  the  entire  length  of  the  shoal,  navigation  would 
not  be  benefited. 

If  it  were  possible  to  seize  upon  the  exact  moment  of  extreme  low- 
water  it  might  be  possible  to  find  men  who  would  bold  plows  and 
scrapers  in  2  feet  of  water,  a:id  thus  the  entire  shoal  be  deepened  aboat 
1  foot. 

This  would  only  be  about  a  third  of  the  work  required,  and  before  re- 
sorting to  these  make  shifts  ic  was  thought  best  to  wait  the  further  ac- 
tion of  Congress.  Five  thousand  four  hundred  dollars  iu  addition  to 
the  balance  on  hand  is  the  amount  required  to  complete  the  project  as 
per  the  original  estimate.  It  is  recommended  that  this  sum  be  ap- 
propriated. Compared  with  benefits  to  be  conferred  upon  the  com- 
mercial interests,  this  amount  is  very  small. 

This  stream  is  located  in  a  very  prosperous  section  of  the  State.  The 
present  commerce  amounts  to  upwards  of  13,500  bales  of  cotton  and 
4,700  tons  of  imported  merchandise. 

A  great  deal  of  fruit  is  being  raised  and  the  amount  is  increasing 
rapidly-  each  year.    The  returns  will  be  immediate. 

COMMERCE. 

Amount  of  commerce  when  work  of  improvement  began  may  be  in- 
ferred from  the  following,  which  appeared  iu  the  Annual  Report  of  the 
Chief  of  Engineers,  1871,  page  302: 

The  fact  stated,  that  the  commorce  of  this  8ti*eain  in  nnfllcioiit  to  iiidnoo  the  coinpare- 
tivcly  largo  boat8  rauuiiigon  Whito  Rivor  to  uavi<;ato  it  whonovcr  it  10  practicable, 
and  whea  this  is  not  the  caso  that  a  suiall  KtuaDior  iH  kept  to  ply  between  Wuat  Point 
and  the  mouth  of  the  river,  showH  the  importance  of  the  interesta  involved. 

As  to  prospective  advantages  to  commerce  if  completed,  if  the  shoals 
known  as  Bess  Shoals  were  removed,  so  that  a  boat  could  reach  Jud- 
sonia at  all  stages  of  the  river,  from  1,000  to  1,500  bales  of  cotton  and 

"  It  was  found  neoeasary  to  rei^oye  3^  cubic  yarda, 
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about  400  tons  of  general  merchandise  would  be  shipped  by  river  at 
once. 

A  packet  drawing  3 J  feet  of  water  now  makes  regular  trips  the  ^ear 
round  to  a  point  just  below  these  shoals. 

The  country  round  about  Judsonia  has  been  visited  in  person,  and  I 
find  its  resources  have  only  begun  to  be  developed.  I  should  say  that 
the  present  commerce  would  double  itself  in  five  years. 

As  to  benefits  to  community  if  completed,  it  is  hard  to  estimate  the 
benefits  that  cheap  transportation  would  give  to  a  community  that  has 
known  only  a  railroad  outlet,  and  only  one  at  that. 

Xo  one  will  question  but  what  they  will  be  very  great,  how  great  can 
be  told  only  by  recalling  what  such  transportation  has  done  for  other 
fertile  sections;  but  it  may  be  safely  said  that  the  benefits  will  be  so 
great  that  the  outlay  will  sink  into  utter  insignificance. 

Money  statement 

Amount  appropriated  by  act  approved  August  5, 1886 $3, 000. 00 

July  1,  1887,  amount  expended  during  fiscal  year,  exclnsiTe  of  liabilities 
OQtotanding  July  1,  1886 412.90 

July  1,  1887,  amount  available 2,587. 10 

Amount  (estimated)  required  for  completion  of  existinff  project 5, 400. 00 

Amount  that  can  be  protirably  expended  in  fiscal  year  ending  J  nne30, 1889      7, 987. 00 
Submitted  In  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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EXPENSE  ACCOUNT,   IMPROVINQ  LITTLE  RED  RIVER,   ARKANSAS. 

Pay-roll,  labor  etc $202.00 

General  supplies  — 88.62 

Subsistence  supplies , U5.00 

Transportation , 17.90 

Traveling  expenses 47.84 

Stationery 5.78 

Telegraph  service 1.11 

Fuel 1.75 

400.00 
Reserved  as  per  letter  from  Chief  of  Engineers,  April  21,  1887 12. 90 

412.90 


V3. 

IMPROVEMENT  OF  SALINE  RIVER,  ARKANSAS. 

Before  improvement  this  river  was  obstructed  by  suags^  logs,  drift- 
piles,  and  overhauging  trees  and  by  shoals. 

The  original  plan  for  improvement  contemplated  the  rendering  of  its 
channel  navigable  as  high  as  practicable  or  as  commerce  demanded  by 
the  removal  of  these  obstructions,  and  then  further  improvement  of  the 
shoals  if  the  commerce  warranted. 

There  was  expended  upou  this  river  up  to  June  30,  1886,  $21,356.26. 
This  has  practically  cleared  the  river  so  far  as  the  navigation  demands. 

During  the  fiscal  year  ending  June  30,  1887,  $168.24  has  been  ex- 
pended in  the  care  of  the  property  and  the  records. 

8873  ?;Ng  87 95 
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IJDtil  til©  requirements  of  comiuerce  are  greater  than  they  are  now, 
it  is  not  recommended  that  any  further  appropriations  be  mivle.  From 
$5,000  to  $6,000  per  year  would  keep  this  river  in  a  fair  navigable  con- 
dition during  medium  stages  of  water  for  250  miles  from  its  mouth,  that 
is,  np  to  Big  Island,  should  it  be  required. 

COMMERCE. 

The  amount  of  commerce  when  work  of  improvement  began  was  as 
follows : 

Cotton,  abont  20,000  bales,  valaed  at $800»000 

StaveB,  timber,  etc.,  eAtimated  at 10,000 

Hides,  about  4,000  ponnds,  sundries,  etc 2,000 

Tobacco,  about  15,000  pounds,  valued  at 2,000 

Value  of  down  freight 814,000 

Return  Bt<oreB,  supplies,  estimated 500,000 

Total 1,314,000 

The  effect  upon  rates  of  insurance  and  freight  are  not  known. 

The  effect  upon  competing  routes  of  transportation  is  not  known. 

As  to  prospective  advantages  to  commerce  if  completed,  the  improve- 
ments have  now  been  carried  beyond  the  present  demands  of  commerce. 

As  to  benefits  to  community  if  completed,  this  river  drains  a  very 
fertile  country  and  can  be  made  a  very  fine  commercial  highway  during 
eight  or  nine  months  of  the  year,  when  the  country  is  sufficiently  well 
settled  to  demand  it.  At  present  steamboats  seem  to  have  abandoned 
the  river.  It  was  put  in  very  good  order  in  1884  and  1885,  and  3'et 
during  that  time  only  one  steamboat  appeared  upon  it,  and  ihat  made 
but  one  trip. 

Improvements  no'w  would  appear  to  be  premature,  though  the  day 
hastens  when  they  will  be  of  great  benefit. 

Money  statement 

Julyl,  1886,  amount  available $16a24 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1886 |140.00 

Julyl,  1887.  outstanding  liabilities 28.24 

16^24 


EXPENSE  ACCOUNT,   IMPROVING  Sil^LINE  RIVER,  ARKANSAS. 

Pay-roll,  labor,  etc $115.00 

Office  rent 30.00 

Transpoi  ration 23^24 

16a  24 


V4. 

REMOVING  OBSTRUCTIONS  IN  ARKANSAS,  RIVER,  ARKANSAS. 

As  the  first  expenditure  of  money  on  this  river  was  made  as  early  as 
1833,  it  is  not  an  easy  matter  to  determine  what  was  the  original  con- 
dition of  the  navigable  portion  of  this  stream;  but  from  the  delta-like 
character  of  its  lower  portion,  and  the  tendencies  now  manifest  in  its 
upper  reaches^  it  may  be  inferred^  on  ver^  substantial  ^rounds^  that 
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shifting  sand-bars,  numerous  drift-piles,  and  dangerous  snags  character- 
ized the  obstacles  to  navigation  in  the  lower  reaches,  and  gravel  and 
rock  shoals,  with  a  few  snags  and  many  overhanging  trees  constituted 
tbose  of  the  upper  reaches*  The  numerous  so  called  steam-boat  grave- 
yards now  pointed  out  by  old  pilots  support  this  idea. 

Such  annual  reports  of  the  Chief  of  Engineers  as  I  have,  dating  from 
1868,  together  with  House  Ex.  Doc.  "So.  64,  Forty -eighth  Congress,  first 
session,  indicate  that  except  at  a  few  places,  such  as  Pine  Bluff,  Ark., 
and  Fort  Smith,  the  general  plan  of  improvement  has  consisted  in  suag- 
ging  operations,  which  includes  cutting  overhanging  trees,  aud  in  build- 
ing wing-dams  to  improve  the  shoals,  the  idea  being  to  afford  tempor- 
ary relief  to  navigation  until  complete  surveys  should  render  it  possible 
to  project  a  plan  for  the  radical  and  permanent  improvement  of  the 
navigable  portion  of  the  entire  river. 

For  the  exceptions  noted,  attention  is  respectfully  invited  to  reports 
upon  those  special  cases.  The  appropriations  have  been  made  some- 
times for  the  entire  navigable  reach  and  sometimes  for  certain  sections. 

The  grand  total  of  all  these  appropriations  up  to  June  30,  1886, 
amounts  $440,251.87.  Of  this  there  had  been  expended  to  June  30, 1885, 
$346,535.46,  exclusive  of  certain  sums,  aggregating  over  $100,000,  that 
were  appropriated  with  the  Mississippi  and  Missouri  rivers,  so  as  not 
readily  to  be  determined. 

The  most  permanent  result  of  all  this  expenditure  consists  in  a  series 
of  maps  made  by  S.  T.  Abert  from  a  survey  of  the  river  from  Fort  Gib- 
sou,  Ind.  T.,  to  Big  Eock,  Ark.,  3  miles  above  Little  Bock.  Ark.,  in 
the  year  1870.  From  the  nature  of  the  case  the  balance  oi  the  work 
has  been  each  year  a  repetition  of  that  of  preceding  years. 

One  iron-hulled  snag-boat  and  one  light-draught  wooden  snag-boat, 
with  all  the  Appliances  necessary  for  snagging  operations,  were  the 
visible  signs  of  the  balance,  while  the  gratitude  of  those  interested  in 
the  navigation  of  the  river,  for  a  navigation  rendered  yearly  less  and 
less  dangerous  by  the  operations  of  these  two  boats,  is  the  only  evidence 
existing  and  the  only  evidence  to  be  expected  of  work  that  roust  be 
done  in  a  stream  like  this,  until  by  some  system  of  permanent  improve- 
ment caving  banks  no  longer  exist  and  the  annual  quota  of  snags  is  no 
longer  furnished. 

The  most  economical  management  of  snag-boats  requires  not  less  than 
$35,000  annually  to  give  absolutely  indispensable  aid  to  navigation ;  a 
navigation  in  which  a  vast  amount  of  commerce  is  vitally  interested. 

About  $7,000  was  available  in  the  year  ending  June  30,  1886,  and 
$19,875  was  appropriated  in  August,  1886. 

In  two  years,  th^n,  to  do  $70,000  worth  of  work,  there  has  been  but 
about  $27,000  of  money. 

Despite  the  most  rigid  economy  and  the  practice  of  allowing  the  boats 
to  work  under  the  most  favorable  conditions,  by  which  a  great  jiumber 
of  obstructions  were  removed,  the  snags  have  gained  ground  until  one 
of  the  snag-boats  even  was  sunk  by  a  dangerous  snag. 

Being  a  staunch  boat,  it  was  raised  and  repaired.  About  the  same 
time  a  boat  of  commerce  was  totally  wrecked  by  a  similar  accident. 

The  appropriation  made  by  act  approved  August  5,  1886,  was  ex- 
pended between  Fort  Gibson  and  the  mouth,  where  most  required,  the 
design  being  to  give  a  good  daylight  channel,  at  first,  and  then  widen 
it  for  the  night  running. 

The  funds  were  exhausted  before  a  day  channel  could  be  opened.  A 
short  reach  between  Little  Rock  and  Pine  Bluff,  and  the  entire  reach 
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betweeu  Fort  Gibson  ami  Port  Smith,  witb  a  few  miles  below  Fort  Smilb, 
having  to  be  left. 

But  for  the  sinking  of  one  of  the  snag-bo.iU,  ih*»  reach  last  referred 
to  would  have  had  two  or  three  weeks'  work,  which  would  have  been 
very  grateful  to  the  river  men. 

The  snag- boat  0.  B.  Reese  removed  1,134  large  and  dangerous  snags, 
aggregating  over  12,000  tons  in  weight,  and  183  lighter  ones,  cutting  also 
143  trees  upon  caving  banks. 

The  powerful  light-draught  boat  Henry  Sfieldon  was  transferred  to 
this  river  to  work  its  upper  reaches,  and  removed  08  bad  snags  before 
being  disabled  by  one  of  them. 

The  Wichita^  designed  for  these  reaches,  is  no  longer  serviceable  od 
account  of  her  decayed  wooden  hull.  As  the  Henry  Sheldon  iu  required 
ordinarily  upon  the  White  and  Black  rivers,  it  is  very  desirable  that  the 
next  appropriation  should  be  large  enough  to  build  a  new  hull  for  thia 
boat,  its  machinery  and  upper  works  l^ing  m  prime  condition.  By 
modeling  her  after  the  Henry  Sheldon  she  will  be  able  to  cope  with  the 
heavy  snags  in  the  upper  river  that  have  been  too  heavy  for  her  so  finr. 

This  wiU  require  no  new  machinery  except  capstans. 

Under  the  proper  heading  will  be  found  recommendations  in  regard 
to  the  permanent  improvement  of  the  river.  When  such  improvement 
is  made,  snagging,  except  upon  a  very  small  scale,  will  be  no  longer  re- 
quired. That  prompt  attention  to  the  permanent  improvement  would 
save  the  present  heavy  outlays  for  snagging,  goes  without  saying,  bat 
until  it  is  attended  to,  commercial  interests  will  suffer  greatly,  anless 
money  is  available  to  keep  the  channel  free  from  snags. 

In  three  years  there  has  been  a  most  remarkable  interest  developed 
in  industries  of  all  kinds,  and  this  State  is  like  a  young  State  in  many 
respects. 

The  people  are  waking  up,  but  there  having  been  no  systematic  ef- 
fort made  to  gather  statistics,  those  submitted  here  will  fall  much  bdow 
what  actually  could  be  given  were  there  any  records. 

For  statistics,  as  well  as  for  other  data,  the  report  under  bead  ^^Im- 
proving Arkansas  Biver,  Arkansas,"  should  be  read  in  this  connection. 

After  what  precedes,  it  will  be  seen  that  a  larger  appropriation  than 
usual  will  be  now  required,  as  the  work  is  so  far  behind.  Ten  thonsaod 
dollars  will  be  required  to  build  a  new  hull  for  the  Wichita  and  to  trans- 
fer the  upper  works,  and  $60,000  should  be  at  once  made  available  for 
snagging.  It  is  therefore  recommended  that  $70,000  be  appropriated 
for  improvement  under  this  head. 

In  my  last  annual  report  it  was  recommended  that  $1,500  be  appro- 
priated to  complete  the  survey  from  Wichita,  Kans.,  to  Little  Bock, 
Ark. ;  $1,125  was  appropriated.  Of  this,  $570.83  has  been  expended  in 
reducing  and  tracing  the  unwieldy  field  maps  of  the  reach  from  Fort 
Gibson-  to  Little  Bock ;  $373.50  will  be  expended  in  photolithographiog 
the  same,  and  this  will  leave  but  $180.67  for  the  reach  from  Fort  Gibsoo 
to  Wichita.  It  will  require  fully  $555.67  to  complete,  and  it  is  recom- 
mended that  the  $375  be  appropriated,  to  make  the  total  $1,500. 

This  will  place  these  maps  in  convenient  and  permanent  form  for 
preservation,  and  as  so  much  trouble  and  expense  have  already  be^n 
incurred  it  would  seem  a  great  pity  to  leave  the  matter  where  it  dov 
stands. 

COMMESGE. 

As  stated  in  this  report,  this  work  was  begun  in  1S33,  and  there  are 
no  records  available  in  this  oiQce  to  show  what  commerce^  if  any,  pa8se4 
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over  this  river.  In  1852  a  gentleman  in  Little  Bock  lost  five  out  of  six 
of  the  steam-boats  owned  and  run  by  him  in  one  season — dne  to  snags. 
Navigation  mnst  have  been  very  uncertain  in  1833^  and  commerce 
light. 

It  is  estimated  that  insurance  and  freight  rates  have  been  rednced 
one-third  by  the  improvement  already  effected.  As  to  effect  upon  rates 
of  competing  routes  of  traosportation,  there  are  many  points  where 
there  is  no  competition.  Where  there  are,  cotton  is  carried  at  25  to  50 
cents  per  bale  cheaper  b3'  water  than  by  rail,  and  other  merchandise  ac- 
cordingly.   This  must  keep  railroad  rates  down. 

As  to  prospective  advantages  to  commerce  if  completed,  observations 
Bhow  that  wheiiever  the  snag-boats  by  thorough  work  get  the  channel 
reasonably  well  cleared  the  boats  run  night  and  day,  eagerly  taking 
advantage  of  the  brief  interval  before  appropriations  fail  and  the  an- 
nual crop  of  snags  can  not  therefore  be  removed.  For  further  details, 
see  the  report  for  improving  Arkansas  Eiver,  Arkansas. 

As  to  benefits  to  community,  if  completed,  nothing  better  can  be  far- 
nished  under  this  head  than  a  few  extracts  from  a  letter  from  the  Little 
Bock  Board  of  Trade,  of  date  Jaly  27, 1886,  as  follows,  viz : 

The  region  to  be  benefited  by  the  improvements  embraces  the  richest  lands  west 
of  the  Mississippi  River,  the  center  of  cotton  prodnction  per  acre  in  natnral  soils  in  the 
United  States  and  probably  in  the  world. 

Twenty  of  the  most  populons  and  prodnctive  counties  in.  the  State  of  Arkansas 
are  directly  interested  in  this  measure  of  river  improvements.  In  li^O  these  counties 
had  a  population  of  2256,664,  and  produced  212,373  bales  of  cotton  and  7,000,000  bushels 
of  in^in,  com,  oats,  rye,  wlieat,  etc. 

The  State  increased  in  population  during  the  last  decade  65  per  cent.;  in  area  of  till- 
able lauds,  84.5  per  cent.,  and  doubled  her  crop  of  cotton. 

The  commercial  growth  and  prosperity  of  Fort  Smith,  Little  Rock,  and  Pine  Bluff, 
the  three  largest  cities  in  the  valley  of  the  Arkansas,  demonstrates  that  to-day  over 
300,000  iudnstrions  and  deserving  citizens  are  closely  concerned  in  the  improyement 
of  the  Arkansas  River. 

As  to  the  lumber  and  forest  products,  the  coal  and  other  articles  which  should  have 
cheap  transportation,  a  channel  such  as  is  proposed  would  benefit  a  lar^e  and  grow- 
ing class  of  industries  and  a  prospective  commerce  of  very  large  proportions. 

For  further  details,  see  report  for  improving  Arkansas  Biver,  Arkan- 
sas. 

For  plans  and  estimates  for  the  reach  from  Wichita,  Kans.,  to  Fort 
Gibson,  Ind.  T.,  see  Ex.  Doc.  N'o.  90,  Forty-ninth  Congress,  first  session. 

Money  statement 

July  1,  1886,  amount  available $1,310.10 

Received  from  sale  of  fuel  to  officer 6.00 

Amount  appropriated  by  act  approved  August  5,  1886 19, 875. 00 

$21,191.10 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 18,534.65 

July  1,  1887,  outstanding  liabilities 229.50 

18,764.15 

July  1,  1887.  amount  available "      2,426.95 

f  Amount  (estimated)  required  for  completion  of  existing  project,  an- 
noally,  until  permanent  improvements  are  effectively  begun 35, 000. 00 

^  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1889    70, 375. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  18(56  and  1867. 

BXPS27SB    ACCOUNT,     REMOVING    OBSTRUCTIONS,  ARKANSAS  RIVKR,    ARKANSAS    AND 

KANSAS. 

Pay-roll,  labor,  etc $13,378.67 

General  supplies 1,549.48 

Sabsistence  supplies 1,820.96 
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Fnel '. $1,«K 

Trareling  expeuses , ©.5" 

Stationery 1^4^ 

Medicine 13.* 

TransportAtion Stt.4r 

Telegraph  service •• H^ 

Rent  of  office «.* 

18,7515 
Reserved,  aa  per  letter  from  Chief  of  Engineers  dated  April  21,  1887 US** 


Vs. 

IMPROYEBIENT  OF  ARKANSAS  RIVER,  ARKANSAS. 

By  act  approved  Angast  5, 1886,  $75,000  was  appropriated  under  this 
head,  its  distribution  being  indicated  in  the  following  words  and  figures: 

Improving  the  Akansaa  River,  Arkansas,  Continuing  improvement,  according  to 
the  plan  and  recommendations  in  Appendix  V  13,  Ex.  Doc.  1,  Forty-ninth  Coogmp^ 
of  which  there  are  to  he  expended  $d,000  at  Pine  Blnff,  $13,000  at  Fort  Smith,  and 
$10,000  at  Dardanelle,  or  so  much  thereof  under  these  sums  respectively  as  may  be 
necessary  at  these  i>oints. 

The  approved  project  for  the  expenditure  of  this  sum  may  be  summar- 
ized as  follows: 

At  Pine  Bluff  the  $8,000  is  to  be  used  in  extending  and  repairing  the 
dikes,  a  portion  of  it  to  be  held  as  a  contingent  to  watch  the  accion  of 
the  river,  the  idea  being  to  cause  the  river  to  become  less  and  less  dan 
gerous  to  the  town  front. 

At  Fort  Smith  the  $13,000  to  be  exi)ended  in  erecting  a  permeabk 
dike  a  little  above  the  town  and  upon  the  opposite  side  of  the  river,  80 
as  to  contract  the  channel  and  prevent  it  from  leaving  the  city  wharves 

At  Dardanelle  the  $10,000  is  to  be  expended  in  erecting  a  penneabk 
dike  above  and  opposite  the  town  in  such  position  as  to  remove  the  sand- 
bar now  in  front  of  the  wharves. 

From  Little  Rock  to  the  mouth  the  balance,  and  so  much  as  may  not 
be  required  at  the  three  places  above  specified,  to  be  expended  in  tb^ 
erection  of  permeable  dikes  at  the  worst  places,  looking  towards  the 
permanent  improvement  of  the  river,  to  give  an  all-year- round  depth  oJ 
water  of  at  least  5  feet  at  extreme  low  water. 

These  dikes  to  serve  as  contraction  works,  but  in  no  instance  is  vio- 
lent contraction  to  be  attempted. 

All  the  dikes  referred  to  in  these  projects  to  be  about  12  feet  in  heigiit 
above  mean  low  water. 

The  works  to  be  carried  on  by  hired  labor  and  the  purchase  of  mate 
rial  in  open  market,  as  this  is  believed  to  be  most  economical  and  ad- 
vantageous to  the  Government 

Before  operations  were  begun  at  Fort  Smith,  the  old  jetty  at  that 
place,  built  in  1877  and  1878,  had  so  far  disappeared  as  to  render  do 
service,  and  the  river  was  about  to  tbroiv'  a  bar  along  the  wharves  ef 
the  town. 

At  Dardanelle  a  bad  bar  had  formed  along  the  town  front,  cattiDgoff 
all  approach  to  either  wharf  at  low  water  or  at  medium  stage. 

At  Pine  Blnff  the  condition  before  improvement  may  be'foand  by 
referring  to  the  report  "  Improving  the  Arkansas  Eiver,  Arkaosaif 
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Pine  Blnff,''  and  were  of  so  grave  a  nature  that  a  reenameratiou  here 
would  occupy  too  much  space. 

From  Little  Bock  to  the  mputh  of  the  river  the  river  consists  of  alter- 
nating bars  and  caving  banks,  with  crossings  more  or  less  troublesome 
at  low  water,  a  few  of  the  latter  operating  to  eftectually  close  the  river 
to  navigation  at  extreme  low  water  fi)r  even  boats  drawing  but  2  feet 
of  water. 

In  all  cases  of  this  kind-the  crossings  occor  at  points  at  which,  while 
the  river  is  falling  from  a  10-foot  stage  to  extreme  low  water,  its  water 
is  so  widely  spread  that  it  develops  no  channel  at  any  point 

Three  years  of  careful  study  of  the  river,  combined  with  the  testi- 
mony of  the  navigators  of  the  river,  all  point  to  this  fact,  that  the  cross- 
ings are  deep  or  shallow  in  proportion  as  the  water  is  narrow  or  broad  at 
or  above  the  crossing,  and  that  a  very  slight  contraction,  such  as  that 
produced  by  a  few  logs,  tree  tops,  and  sometimes  clay  lumps,  just  suffic- 
ient to  give  defining  character  to  the  current,  will  convert  a  bad  cross- 
ing into  a  good  one. 

During  the  fiscal  year  ending  June  30, 1887,  $4,410.15  were  expended 
at  Pine  BluflF  in  care  of  property,  repairs  to  plant,  and  extension  of  Dike 
No.  1. 

The  steady  fill  that  occurred  along  the  town  front  during  the  year 
ending  June  30, 1886,  being  produced  so  largely  by  Dike  No.  1  that  it 
appeared  that  to  continue  the  successful  protection  of  the  town  and 
remove  the  dangerous  limits  of  the  action  of  the  water  farther  from  the 
same,  it  was  only  necessary  to  extend  this  dike.  No  heavy  rise  has 
occurred  since  it  was  completed.  A  12foot  rise,  however,  has  shown 
that  the  desired  results  will  be  secured. 

Upwards  of  100  feet  of  the  opposite  bank  caved  in,  and  the  point  of 
impact  of  the  forces  of  the  current  was  moved  from  the  end  of  Dike  No. 
2  to  that  of  Dike  No.  3,  and  extensive  filling  took  place  along  the  entire 
front,  except  the  lower  blocks,  and  it  is  fast  gaining  upon  them. 

The  old  works  are  all  in  excellent  condition.  Back  of  Dike  No.  2,- 
Tvhere  the  worst  action  of  the  river  occurred  in  1883  and  1884,  there  is 
flourishing  three-fourths  of  an  acre  of  young  willows  and  cottonwood, 
from  3  to  5  feet  high,  over  a  place  where  there  was  from  35  to  40  feet  of 
water  at  extreme  low  water. 

A  judicious  watch  is  all  that  is  now  needed  to  preserve  the  town  and 
the  navigation  of  this  reach.  The  town  has  taken  on  a  new  life,  street 
railways,  new  water-works,  the  latter  located  where  the  greatest  dan- 
ger lay  in  1882  and  1883,  and  a  fine  hotel,  one  of  the  finest  in  the  State, 
right  back  of  the  point  where  in  1883  and  1884  120  feet  represented  the 
inroad  of  the  river  in  one  season,  are  a  few  of  the  many  things  to  show 
what  has  been  effected  by  the  works. 

As  the  Arkansas  Biyer  may  change  its  regimen  above  the  city  and 
bear  down  upon  new  curves,  and  so  take  the  works  at  a  disadvantage, 
a  contiugent  fund  of  $8,000  should  be  made  available  for  the  fiscal  year 
ending  June  30, 1889.  If  it  is  not  all  required  at  this  point,  and  the 
chances  are  that  only  a  small  part  will  be  so  i*equired,  it  can  be  used 
elsewhere. 

All  the  plant  formerly  used  here  is  now  doing  splendid  service  upon 
the  general  improvement  from  Little  Eock  to  the  mouth.  The  repair 
of  this  plant  and  some  other  expenses  in  a  small  way  that  pertained  to 
the  general  heading  reterrc^  to  have  been  paid  out  of  this  allotment  in 
accordance  with  the  terms  of  the  act. 

At  Fort  Smith  $12,662.49  were  expended  in  the  erection  of  a  permea- 
ble dike  1,300  feet  in  length,  extending  from  a  point  upon  the  bank  of 
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the  Arkansas  Eiver opposite  the  town,  and  from  one-half  to  three-foortbs 
of  a  mile  above  the  same. 

This  dike  consists  of  foot  mat  of  brash  and  poles  woven  continaoiii!:ly 
from  the  shore  to  50  feet  beyond  tiie  end  of  the  dike,  and  100  feet  wide^ 
and  weighted  with  stone  from  the  old  dike  so  far  as  they  woald  go  and 
with  boxes  filled  with  sand  for  the  balance. 

Through  the  axis  of  this  mat  a  row  of  piles  is  driven,  the  piles  8  feet 
apart,  and  the  row  is  wattled  with  brash  to- a  height  from  12  to  16  feet 
above  low  water,  and  strengthened  by  horizontal  stringers  connecting 
the  piles  in  the  row,  jnst  above  the  wattling,  and  by  diagonal  braces 
extending  from  near  the  top  of  each  pile  to  a  horizontal  stringer  laid  at 
the  foot  of  another  row  of  piles  driven  parallel  to  the  first  row,  and  at  a 
distance  of  about  10  feet  from  it. 

No  rise  of  any  moment  occurred  during  the  erection  of  this  dike,  or  up 
to  the  end  of  the  fiscal  year,  so  no  report  can  be  made  as  to  the  effects 
produced  by  it.  It  is  not  believed  that  any  more  funds  will  be  required 
at  this  point.  Dhe  surplus  material  and  the  plant  has  all  been  trans- 
ferred to  Little  Rock,  for  use  in  the  same  manner  as  outlined  in  the  case 
of  the  Pine  Bluff  plant 

The  small  balance  of  $337.51  has  not  yet  been  applied  elsewhere,  in 
accord  with  the  provisions  of  the  act,  in  order  that  time  might  be  had  to 
see  whether  it  should  be  required  to  repair  some  minor  breach  in  the 
dike.  When  it  becomes  evident  that  it  is  not  so  required,  it  will  be 
utilized  below  Little  Eock  as  directed. 

At  Dardanelle  $6,189.17  were  expended  in  the  erection  of  a  permea- 
ble dike  300  feet  long,  in  all  respects  similar  to  the  one  erected  at  Fort 
Smith,  except  that  material  being  cheaper,  a  horizontal  stringer  was 
added  to  the  lower  row  of  piles,  and  horizontal  as  well  as  diagonal 
biaces  used,  giving  a  stronger  dike,  as  it  is  subjected  to  the  action  of 
greater  forces  than  at  Fort  Smith.  As  at  Fort  Smith  no  rise  has  oc- 
curred and  no  results  can  be  reported. 

This  does  not  complete  the  work  at  this  point 

The  problem  of  transferring  the  river  to  the  wharves  without  caving 
the  banks  next  the  town  requires  care  in  its  solution,  and  as  no  expense 
accrues  by  virtue  of  the  suspension,  it  seemed  best  to  erect  a  length  of 
dike  clearly  too  short,  and  note  its  effects  carefully,  and  thus  be  able  to 
tell  praotically  how  much  additional  work  will  be  required. 

With  the  success  had  so  far,  the  necessary  work  should  be  completed 
and  a  small  balance  left  for  use  elsewhere,  as  provided. 

From  Little  Bock  to  the  mouth  $6,055.15  were  expended  inbeginniog 
the  work  according  to  the  approved  plans.  The  plant  was  collected  and 
put  in  order  for  work,  material  purchased,  and  the  mattress  for  the  first 
dike  nearly  completed. 

Active  operations  were  not  begun  until  June  6, 1887,  due  to  two 
causes.  From  September  1, 1886,  to  February  15, 1887,  there  was  no 
time  at  which  the  Board  of  Engineers  could  view  the  river  owing  to  ood- 
tinned  low  water. 

After  the  prqject  was  approved,  the  river  was  too  high  for  effective 
work  until  about  the  time  specified.  This  delay  will  be  an  advantage 
in  one  way,  since  as  the  appropriations  for  oth^r  works  in  this  district 
are  largely  exhausted,  experienced  men  can  be  secured  for  this  work. 
Economical  work  can  therefore  be  done,  and  even  this  small  sum  be 
made  to  tell  in  favor  of  navigation^  for  at  least  the  light  draught  boats. 

There  are  some  three  or  four  bad  crossings  between  Little  Rock  and 
Pine  Bluff,  and  about  as  many  between  Pine  Bluff'  and  the  mouth  of  the 
river  that  interfere  with  such  boats. 
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The  improvement  of  these  places  for  these  boats  being  directly  in  th(5 
line  of  the  improvement  as  set  forth  in  the  original  plan  gives  a  good 
opportunity  to  test  the  plan  if  there  is  any  doubt  about  it,  and  it  is  be- 
lieved that  with  ordinary  success  by  February  14, 1888,  all  these  places 
will  have  received  attention. 

The  continued  success  of  the  works  at  Pine  Bluff,  which  involve  the 
principles  upon  which  the  new  works  are  based,  warrants  the  belief  that 
the  new  works  will  succeed  as  well. 

So  far  as  the  plans  have  been  elaborated  to  that  extent  that  they  have 
fallen  under  the  eyes  of  men  long  familiar  with  the  operations  of  the 
Arkansas  Biver,  they  meet  the  unanimous  approval  of  these  practical 
men.  Theory  and  practice  thus  harmonizing,  good  results  must  follow, 
especially  where,  as  in  this  case,  the  plans  w^e  wholly  evolved  before 
the  men  who  are  now  so  confident  of  their  success  in  a  practical  way 
knew  of  their  general  character. 

It  may  be  well  to  stat^  that  at  all  these  points  the  river  spreads  over 
so  mnch  territory  while  falling  from  a  10-foot  to  a  3-foot  stage,  that  it 
loses  defining  power  at  any  given  point. 

The  permeable  low  dikes  will  simply  act  in  a  mild  way  to  give  this 
defining  power  at,  say,  from  a  6  foot  stage  down,  acting  as  stumps,  logs, 
and  trees  often  do,  to  produce  a  good  channel,  where  but  for  these  sim- 
ple obstacles  there  would  be  none  at  extreme  low  water. 

As  $250,000  was  named  as  the  amount  that  could  be  profitably  ex- 
pended and  but  $44,000,  plus  the  surplus  from  Pine  Bluff,  Fort  Smith, 
and  Dardanelle,  was  appropriated,  it  is  evident  that  only  a  beginning 
can  be  made. 

By  using  ]>lant  already  in  existence,  this  can  be  made  available  as 
indicated.  To  enter  upon  the  project  properly  the  first  appropriation 
shonld  be  at  least  $250,000,  in  order  to  purchase  the  best  plant. 

To  complete  the  project  as  set  forth  in  Appendix  V  13,  Executive 
Document  1,  Forty-ninth  Congress,  $2,404,544  will  be  required,  of  which 
$250,000  can  be  profitably  expended  during  the  fiscal  year  ending  June 
30, 1889. 

I  would  respectfully  invite  attention  to  the  wonderful  development  of 
this  State,  and  the  natural  tendency  of  all  this  to  make  Little  Kock  a 
great  commercial  center. 

All  the  statistics  connected  with  all  my  reports  bear  upon  this  more 
or  less.  As  the  reach  of  river  under  consideration  has  Little  Rock  at 
its  head,  the  great  importance  of  these  works  becomes  more  apparent. 
A  careful  study  of  statistics  for  three  years  convinces  me  that  the 
State  of  Arkansas  will  ere  long  rise  many  files  in  the  rank  of  the  States, 
and  public  improvements  will  return  manifold  their  cost  in  material 
benefit  to  the  entire  State. 

GOMMElftGE. 

It  is  difficult  to  ascertain  the  amount  of  commerce,  when  work  of  im- 
provement began,  for  the  entire  reach  in  question,  but  some  idea  may 
be  formed  of  it  when  it  is  remembered  that  in  my  last  annual  report 
the  river  trade  of  Little  Bock  alone  is  set  down  at  $1,635,000  by  careful 
computation,  exclusive  of  its  greatest  staples,  cotton  and  cotton  seed. 

Some  idea  of  the  commerce  of  Little  Bock  alone  can  be  had  from  the 
following  condensed  statements,  taken  from  the  published  report  of  the 
Little  Bock  Board  of  Trade  for  the  year  1886 : 

Total  anunal  sales  of  merchandise  of  all  kinds. |13, 790, 860 

Total  snnaal  shipments  of  apples,  onions,  etc ponnds..      5,694,607 

Total  annua]  shipments  of  flour  and  meal do...,     12,472,273 
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Total  annual  shipments  of  grain  and  bran ponnds. .  (33, 147, 5^ 

Total  annual  shipments  of  packing-houso  products do 8, 467, 933 

Total  annual  shipments  of  live  stock do 2,97^,205 

Total  annual  shipments  of  cotton bales..  63,050 

Annual  river  trade l,GOO,O0i) 

See  also  Annual  Eeport  of  Chief  of  Engineers  for  1886,  pages  1390, 
1391. 

As  work  was  only  begun  in  June,  and  is  not  fully  under  way,  it  is  too 
soon  for  any  results  in  the  way  of  reduced  rates  of  insurance  and  fireiglit. 
Effect  upon  rates  of  competing  routes  upon  transportation  can  not  be 
known  for  the  same  reason. 

To  give  the  advantages  to  commerce,  if  completed  fully,  would  be  to 
enter  upon  the  commerce  of  a  great  State,  and  would  require  an  amount 
of  time  for  compilation  and  record  that  would  be  entirely  out  of  the 
question.  It  is  forecasting  the  future  of  the  State's  metropolis  and  rail- 
road  center.  All  that  prevents  two-thirds  of  the  freight  now  sent  and 
received  at  Little  Rock  from  being  handled  by  the  river,  is  the  fact  that 
there  are  months  of  great  uncertainty  and  the  time  lost  by  the  boats 
exhausts  the  profits. 

Probably  no  data  better  than  that  given  in  the  board  of  trade  circa- 
lar  appended  is  available,  yet  I  am  satisfied  that  this  only  represents 
about  half  that  could  be  presented  were  there  means  of  getting  at  the 
shipments  along  the  river. 

As  to  benefits  to  community  if  completed,  the  rapid  increase  in  pros- 
perity of  this  State,  during  the  two  years  spent  at  this  office,  reminds 
me  more  of  the  frontier  growth  of  the  West  than  of  the  growth  of  a 
State  of  the  age  of  this  one. 

The  best  statistics  that  I  have  are  all  found  in  the  board  of  trade 
circular,  but  it  is  my  duty  to  add  that  the  records  of  the  past  are  no 
criterion,  from  the  fact  that  this  State  is  coming  forward  with  giant 
strides. 

It  would  be  redundancy  to  reproduce  in  this  report  the  printed  mat- 
ter found  in  the  circular.  It  is  my  belief  that  this  circular  will  prove 
ample  to  convince  any  one  of  the  great  benefits  to  be  conferred,  yet  a 
just  conception  can  only  be  formed  by  looking  at  some  great  fertile 
river  valley  in  the  northern  or  eastern  States  as  they  were  years  ago, 
and  as  they  are  now  since  settled  up,  with  its  river  improved. 

What  benefits  have  accrued  to  that  community  will  surely  accme  to 
this,  with  this  addition,  that  the  mineral  resources  of  this  valley  are  to 
be  added.  Its  coal  products  alone  and  its  wealth  of  timber  will  place 
it  well  to  the  fore. 

When  the  vast  acreage  of  the  Indian  Territory  is  brought  nnder  col- 
tivation,  its  products  must  go  this  way. 

That  already  well  known  and  exceedingly  fertile  State  of  TT^yif^flit 
will  find  Fort  Smith  or  Little  E#ck  its  nearest  water  outlet,  eventaally. 

It  will  be  seen  how  difficult  it  is  to  handle  this  question  briefly,  if  it 
is  borne  in  mind  that  with  deep  water  to  I^ew  Orleans  from  the  OuU^ 
the  Mississippi  improved,  and  the  Arkansas  Biver  navigable  to  Little 
Bock  by  boats  drawing  5  feet  of  water,  we  have  the  conditions  likdy 
to  exist  when  the  improvement  is  completed. 

I  have,  therefore,  only  attempted  to  outline  this  matter,  and  trust 
that  when  this  portion  of  the  report  is  read,  a  map  of  the  territory  cov- 
ered may  be  had  in  mind,  as  this  will  probably  be  of  itself  the  strongest 
proof  that  the  benefits  likely  to  accrue  can  but  be  too  vast  to  be  sum* 
marized  in  a  report  like  this. 
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« 

Money  statement 

Received  from  sale  of  fuel  to  officer ^ |13.50 

Amount  appropriated  by  act  approved  August  5,  18tiC .-. 75,000.00 


Jaly  ly  1887,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  lUtib |26,662.40 

July  1,  1887,  outstanding  liabilities 3,482.46 


75, 013. 50 


30, 144. 86 


July  1, 1887,  amount  available 44,868.64 


Amount  (estimated)  required  for  completion  of  existing  project 2, 494, 544. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1889 : 250,000.00 

Submitted  in  compliance  with  requirementsof  sections  2  of  river  and 
C     harbor  acts  of  1866  and  1867. 


SXPEN8B  ACCOUNT,   IMPROVING  ARKANSAS  RIVER,  ARKANSAS. 

Pay-roll,  labor,  etc $13,029.61 

General  supplies  ^ 12,993.53 

Transportation 1,618.95 

Stationery 26.58 

Telegraph  servi ce 31. 56 

Traveling  expenses 1,174.41 

Fuel   149.34 

Bent  of  office  and  land 376.75 

Subsistence  supplies 516.23 


29  916. 96 
Reserved  as  per  letter  from  Chief  of  Engineers,  Apiil  21,  1887 * 227. 90 

30, 144. 86 


IMPROVEMENT  OF  ARKANSAS  RIVER  AT  PINE  BLUFF,  ARKANSAS. 

« 

The  reach  of  river  that  lies  in  the  vicinity  of  Pine  Blufif,  Ark.,  was 
in  a  very  bad  condition  prior  to  any  atcempts  at  improvement. 

At  one  point  a  cat-off  was  threatened,  which  wonld  change  the  slope 
of  the  river  from  three-fourths  of  a  foot  per  mile  to  4  feet  per  mile. 

At  another  point  a  bad  bar  interfered  with  navigation  at  low  water, 
and  in  tbe  sharp  bend  in  front  of  the  town  of  Pine  Bluff  the  river  was 
eroding  the  banks  with  a  rapidity  that  threatened  the  town. 

The  original  project  proposed — 

(1)  To  protect  the  river  bank  in  front  of  the  town  from  further  ero- 
sion. 

(2)  To  rectify  the  course  of  the  river  in  the  bend  above  town  in  order 
to  remove  a  bar  now  existing  there,  and  also  by  diminishing  the  cur- 
vature of  the  bend  to  lessen  the  tendency  to  excessive  scour  in  front  of 
Pine  Bluff,  and 

(3)  To  prevent  the  formation  of  a  cut-oft"  then  threatened  across  the 
peninsula  opposite  Pine  Bluff*. 

The  whole  improvement  to  extend  over  13  miles  of  river. 

Wixty-seveu  thousand  two  hundred  and  eighty-seven  dollars  and  four- 
teen cents  was  expended  upon  this  project  up  to  July  1, 1884,  but  owing 
to  having  been  expended  in  small  sums,  by  which  the  works  were  gen- 
erally. lefc  in  an  incomplete  state,  they  were  all  carried  out,  with  the 
exception  of  one  wire-curtain  dike,  without  producing  the  effects  desired. 
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After  the  passage  of  the  act  approved  July  5,  1884,  giving  $55,000 
to  this  localit}*,  a  new  project  was  prepared.  This  provided  for  a  dike 
upon  the  lower  end  ot'  the  bar  al>()ve  the  town  to  accelerate  the  pro- 
longation of  that  bar,  and  also  to  deflect  the  main  body  of  the  water  so 
as  to  cause  tbe  liver  to  impinge  upon  the  town  with  less  force  and  from 
a  different  quarter. 

It  was  expected  that  erosion  would  take  place  opi>osite  the  dike. 
Other  dikes  were  to  be  located  along  the  town  front  to  check  the  velocity 
of  current  and  cause  a  deposition  of  the  eroded  material  hereinbefore 
mentioned ;  a  contingent  fund  to  be  reserved  to  watch  effects  and  ear* 
rect  any  unforeseen  tendencies  of  the  rirer. 

Upon  this  new  project  there  had  been  expended  to  June  30, 1886, 
$53,034.67,  producing  the  desired  effects  as  set  forth  in  detail  in  former 
reports. 

During  the  fiscal  year  ending  June  30, 18^7,  $2,472.83  were  expended 
in  extending  Dike  No.  1  and  in  the  care  of  the  property  and  records. 
Observations  showed  that  the  extension  of  Dike  No.  1  was  the  most 
effective  means  of  affording  additional  protection  to  the  town-front,  as 
it  removed  the  point  of  impact  of  the  main  force  of  the  carrent  further 
down  stream,  and  by  forcing  the  river  to  cave  the  opposite  bank  and 
cut  out  the  bar,  gave  an  increased  amount  of  material  for  deposit  along 
the  town-front. 

The  effective  action  of  the  entire  works,  as  set  forth  in  my  annaal 
reports  for  1885  and  1886  (Annual  Reports  Chief  of  Engineers,  1885, 
page  1564,  and  of  1886,  page  1375),  has  continued,  enhanced  by  ad- 
ditional works. 

A  bar  is  rapidly  forming  along  the  entire  town-front,  except  a  few  of 
the  lower  blocks. 

Every  rise  moves  the  river  further  away  from  the  upper  part  of  the 
town  and  adds  large  deposits  below  and  around  the  permeable  spnr- 
dikes  along  the  town  front. 

Tbe  fill  in  this  concave  bend  in  numerous  pla<;es  amounts  to  from  30 
to  40  feet.  The  most  marked  fill  in  what  was  the  worst  place  exceeds 
70  feet.  The  river  shows  a  slight  tendency  to  reach  the  banks  between 
Dikes  Nos.  2  and  3,  due  to  its  point  of  impact  having  moved  from  be- 
tween 1  and  2  to  the  locality  specified.  An  extension  of  either  No.  1  or 
2  will  speedily  stop  this,  as  this  accords  with  the  plan.  The  river,  how- 
ever, is  taking  a  gentler  curve,  and  it  is  desirable  to  avoid  the  expense 
of  giving  any  extra  protection  here  if  possible. 

A  contingent  fund  is  all-important  at  this  point.  Another  contingent 
of  about  $8,000  should  be  made  available  for  the  fiscal  year  ending 
June  30,  1889,  to  simply  hold  and  further  the  results  already  acoom- 
plished. 

It  should  be  borne  in  mind  that  a  very  small  outlay  of  money  is  now 
accomplishing  results  that  several  hundred  thonsand  wonld  not  do  if 
applied  to  placing  artificial  walls  in  front  of  the  town. 

The  river  is  doing  the  work  of  protecting  the  banks,  aided  by  an 
insignificant  outlay  of  money.  It  is  liable  to  change  its  methods  of 
work  more  or  less,  and  a  small  snm  is  required  to  alter  the  works  and 
drop  in  a  few  new  ones  to  meet  these  changes.  It  may  now  be  said 
that  with  snch  a  contingent  the  salvation  of  the  town  is  assured. 

Mnch  that  is  interesting  in  a  general  way  relative  to  the  prolongation 
of  bars  and  the  protection  of  caving  banks  might  be  noted  here. 

Suffice  to  say  that  the  Arkansas  Kiver,  being  comparatively  free  from 
ice  in  its  lower  reaches,  and  carrying  much  sediment  at  times,  it  is  pos- 
sible, by  the  erection  of  very  slight  and  comparatively  inexpensive  w<nfcS| 
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to  control  the  formation  of  bars  and  to  protect  caving  banks  in  such  a 
manner  as  to  give  groat  aid  to  navigation  and  protection  to  the  banks. 

In  recommending  that  $8,000  be  appropriated,  I  will  add,  as  last 
year,  that  this  seems  a  very  slight  amount  in  view  of  tbe  vast  interests 
at  stiike;  but  it  is  perfectly  adequate  in  the  hands  of  any  engineer  who 
understands  the  nature  of  large  alluvial  streams.  It  must,  however, 
be  steadily  provided,  or  hundreds  of  thousands  will  represent  the  money 
needed  to  repair  damages. 

The  universal  verdict  at  Pine  Bluft'  is  now  that  the  Arkansas  Biver  is 
now  under  control.  The  annual  contingent  of  $8,000  can  not  be  regarded 
as  needed  for  experiment,  but  simply  to  erect  structures  that  time  has 
shown  are  capable  of  absolntely  controlling  the  river  in  this  its  very 
worst  reach,  when  all  interests  are  considered.  In 'this  connection  my 
report  for  1885  should  be  carefully  read. 

The  importance  of  the  interests  at  stake  in  this  reach  would  warrant 
an  epitbme  of  the  principal  statements  embodied  in  that  report.  As 
these  are  all,  however,  now  a  matter  of  printed  record,  such  an  epitome 
would  be  snrperlluons.  It  should  be  distinctly  remembered,  however, 
that  no  serious  study  should  be  made  of  this  reach  without  a  careful 
examination  of  the  report  refei^red  to,  as  the  recommendations  contained 
in  this  report  are  based  almost  entirely  upon  facts  and  figures  found  in 
that  one. 

Money  statement 

Jaly  1, 1886,amoant  available (2,465.33 

Received  from  sale  of  fuel  to  ofQcer 7.50 


2, 472. 83 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1886 2,472.83 


'  Amount  (estimated)  required  for  completion  of  existing  project,  annually, 

until  river  is  permanently  improved  above 8,000.00 

<  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      8, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


EXPENSE  ACCOUNT,  IMPKOVINO  ARKANSAS  RIVEB,   PINE  BLUFF. 

Pay-roll,  labor,  etc $1,777.84 

Subsistence  supplies 9.00 

General  supplies ^ 448.48 

Traveling  expenses 18,47 

Fuel : 165.95 

Telegraph  service 1.31 

Transportation 9.40 

Stationery 9.05 

Bent  of  office 33.33 

2, 472. 83 
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t  United  States  Engineer  Office, 

Little  Bock^  Ark.y  September  24, 1886. 

Sib  :  In  accordance  with  the  reqnirements  of  a  letter  from  the  office 
of  the  Gliief  of  Engineers,  dated  August  12, 1886, 1  have  the  honor  to 
aqboait  the  following  project  for  the  prosecutioQ  of  the  works  of  improve* 


1518     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

ment  uoder  the  heading  ^^  Improviug  the  Arkansas  River,  Arkansas: 
Continaing  improvement,  seventy-tive  thoasand  dollars,  according  to 
the  plan  and  recommendations  in  Appendix  Y  13,  Executive  Docament 
one,  Forty-ninth  Congress;  of  which  there  are  to  be  expended  eight 
thousand  dollars  at  Pine  Bluff,  thirteen  thousand  dollars  at  Fort  Smith, 
and  ten  thousand  dollars  at  Dardanell,  or  so  much  thereof  under  those 
sums,  respectively,  as  may  be  necessary  at  those  points,"  viz : 

For  the  sake  of  perspicuity  the  project  should  be  divided  into  four 
heads,  from  the  wording  of  the  appropriation,  viz:' 

I.  The  works  of  improvement  at  Pine  Bluft*,  Arkansas. 
11.  The  works  of  improvement  at  Fort  Smith,  Arkansas. 

III.  The  works  of  improvement  at  Dardanelle,  Arkansas. 

lY.  The  works  of  permanent  improvement  of  the  Arkansas  Kiver, 
according  to  the  plans  and  recommepdations  in  Appendix  Y  13,  Ex. 
Doc.  1,  Forty-ninth  Congress. 

I.  THE  WORKS  OF  IMPROVEMENT  AT  PINE  BLUFF,  ARKANSAS. 

A  triple  problem  presents  itself  at  this  point.  In  a  13mile  reach  of 
river  a  dangerous  cut-off  is  threatened,  navigation  has  been  difficult  on 
^account  of  bad  shoals,  and  ])rior  to  the  expenditure  of  the  $55,000  ap- 
propriated by  act  approved  July  5,  1884,  the  river  threatened  to  sweep 
the  town  of  Pine  Bluff  out  of  existence. 

The  most  imminent  danger  lay  in  the  latter  condition  in  July,  1884, 
and  the  plans  and  project  upon  which  the  appropriation  just  referred 
to  was  expended  looked  to  saving  the  town,  and  consisted  in  the  use  of 
both  solid  and  hurdle  dikes  to  deflect  the  current  from  the  bank,  to  cut 
out  the  bar  above  the  town,  and  throw  a  bar  into  the  bend  along  the 
town  front. 

As  stated  in  the  annual  report,  upon  which  the  amount  now  in  ques- 
tion was  appropriated,  these  works  have  been  very  successful. 

At  the  present  writing  there  are  very  heavy  deposits  taking  place  along 
the  greater  part  of  the  town  front.  This  appropriation  being  based  upon 
the  estimate  given  in  my  annual  report  on  page  1568,  and  again  on  page 
1578,  Appendix  to  the  Annual  Report  of  the  Chief  of  Engineers  for  the 
year  1885,  it  constitutes  the  contingent  fund  to  be  used  in  caring  for  this 
entire  reach  in  a  threefold  manner. 

In  view  of  the  foregoing  I  have  the  honor  to  recommend  that  the 
$8,000,  or  <^  so  much  under  that  sum  as  may  be  necessary,"  be  expended 
as  follows,  viz : 

1.  The  town  front  shall  be  given  additional  protection  by  extending 
the  dikes  already  constructed  and  building  one  short  hurdle  dike  if 
necessary. 

2.  The  tendency  to  a  cut-off  shall  be  watched,  and,  if  necessary,  short 
dikes  constructed  to  prevent  its  occurring. 

3.  The  bars'in  the  vicinity  of  the  Bob  Boy  Bridge  shall  be  observi-d, 
and  correcting  dikes  erected  to  prevent  the  obstruction  of  navigation 
at  that  point. 

The  present  needs,  as  per  a  recent  visit,  are  confined  to  the  recom- 
mendations set  forth  in  No.  1. 

A  heavy  rise,  however,  may  require  attention  to  the  details  set  forth 
in  2  and  3. 

II.   THE  WORKS  OF  IMPROVEMENT  AT  FORT  SMTTH,  ARKANSAS. 

The  sum  appropriated  by  act  approved  August  5, 1886,  is  the  exact 
amount  recommended  by  myself  in  the  second  indorsement  u^ion  a  let- 
ter from  the  Hon.  J.  H.  Bogers  to  the  Hon.  G.  B.  Breckinridge,  which  was 
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referred  to  the  office  of  the  Chief  of  Engineers  by  the  honorable  Secre- 
tary of  War,  and  thence  to  this  office,  in  an  indorsement  dated  office  of 
Chief  of  Engineers,  U.  S.  Army.  Washington,  D.  C,  July  15,  1885. 
While,  therefore,  this  is  associated  with  moneys  that  were  appropriated 
ou  estimates  contained  in  Appendix  Y  13,  Ex.  Doc.  1,  Forty-ninth  Con- 
gi'ess.  It  is  presumed  that  it  was  made  to  meet  the  recommendations 
contained  in  said  indorsement.    This  fixes  the  plan  and  project  at  once. 

it  should  be  noted  before  proceeding  to  recommendations  that  in  1877 
and  1878  a  brash  and  stone  dike  was  erected  with  a  view  to  contracting 
the  water-way.  This  dike  was  1,100  feet  long  at  right  angles  to  the 
general  direction  of  the  river  with  a  return  of  6U0  feet  parallel  to  the 
same  general  direction.  The  records  of  this  office  show  that  this  did 
good  work,  but  it  sank  of  its  own  weight  until  it  has  dropped  too  low  to 
be  eiBective. 

The  indorsement  referred  to,  upon  which  this  approp7*iation  is  based, 
recommended  the  placing  a  hurdle  dike  upon  the  site  of  the  1,100  feet 
of  old  dike,  or  as  near  as  may  be,  and  for  200  feet  of  the  return. 

I  have,  therefore,  the  honor  to  recommend  that  the  $13,000,  ^<  or  so  much 
under  that  sum  as  may  be  necessary,"  be  expended  in  erecting  a  hurdle 
dike  as  indicated  above,  and  according  to  the  details  shown  in  the  ac- 
coui])anyiug  tracing,  modified  to  suit  any  special  local  conditions  that 
may  be  found  to  exist,  the  piles  that  are  used  to  be  protected  against 
scour  by  well-weighted  foot-mats  similar  to  those  used  so  successfully  at 
Pjne  Bluff,  Ark.,  and  weighted  in  a  similar  manner. 

A  careful  examination  of  existing  conditions  will  be  made  prior  to 
erecting  the  works,  and  if  a  slight  change  in  the  location  of  the  dike 
will  give  better  results,  such  change  will  be  made,  providing  always 
that  no  increase  is  made  in  the  cost  of  construction. 

ni. — THE  WORKS  OF  IMPROVEMENT  AT  DARDANELLE,  ARKANSAS. 

The  sum  appropriated  by  act  approved  August  5, 1886,  is  the  exact 
amount  recommended  by  myself  in  the  indorsement  referred  to  under 
the  previous  heading  relative  to  the  works  at  Fort  Smith.  The  same 
coarse  of  reasoning  under  that  head  fixes  also  this  plan  and  project. 
These  works  differ  from  those  at  Fort  Smith  in  being  entirely  new,  there 
having  been,  so  far  as  any  records  show,  no  work  ever  done  here,  ex- 
cept the  removal  of  snags. 

The  indorsement  referred  to,  upon  which  this  appropriation  is  based, 
recommended  that  a  hurdle-dike  be  erected  upon  a  bar  above  the  town 
to  contract  the  channel  in  keeping  with  the  genera]  plan  for  the  perma- 
nent improvement  of  tUe  river,  and  at  the  same  time  to  meet  the  re- 
quirements of  the  local  interests,  thus  permanently  improving  the  bar 
and  opening  the  harbor  of  Dardanelle  to  commerce. 

With  the  foregoing  in  view,  I  have  the  honor  to  recommend  that  the 
$  10,000,  or  ^<  so  much  under  that  si^m  as  may  be  necessary,''  be  expended 
in  the  erection  of  a  hurdle-dike,  as  indicated  above,  and  according  to 
the  details  shown  in  the  accompanying  tracing,  modified  to  suit  any 
special  local  conditions  that  may  be  found  to  exist. 

The  piles  that  are  used  to  be  protected  against  scour  by  well- weighted 
foot  mats,  similar  to  those  used  at  Pine  Bluff',  Ark.,  and  weighted  in  a 
similar  manner.  A  careful  examination  of  existing  conditions  will  be 
made  prior  to  erecting  the  works,  and  the  dike  located  accordingly. 

It  18  not  possible  to  lay  down  ou  paper  the  exact  locality  at  which  the 
dike  is  to  be  placed,  because  the  river  is  building  to  the  bar  upon  which 
(be  dike  is  to  be  located.    The  design  of  the  dike  is  to  prolong  this  bar. 


1520     BEPORT   OF   THE   CHIEF   OF  ENGINEEB8,  U.  8.  ARBCY. 

deflect  the  current,  and  cut  out  the  bar  below.  The  greater  the  pro- 
duction of  the  bar  the  lower  the  dike  can  be  placed,  and  the  greater  its 
effectiveness  and^  therefore,  the  less  its  cost. 

In  building  it,  it  is  proposed  to  pursue  a  tentative  process,  t.  e.,  erect 
a  few  hundred  feet  and  watch  the  effect  of  a  rise.  This  is  oecessarj,  in- 
asmuch as  too  great  length  of  dike  might  throw  too  strong  a  carrent 
upon  the  bar  next  to  town  and  thus  interfere  with  local  interests. 

These  reasons  might  be  further  elaborated,  but  it  is  believed  that  it 
is  well  understood  that  upon  alluvial  streams  of  rapidly  chsiuging  re^- 
men  the  successful  location  of  the  works  depends  upon  too  many  vicbi- 
sitodes  to  render  it  possible  to  bring  it  under  ^  right  line  pen  and  ruler. 

IV. — THE  WORKS  OF  PERMANENT  IMPROVEMENT  OF  THE  ARKANSAS 
RIVER  ACCORDINO  TO  THE  PLANS  AND  RECOMMENDATIONS  IN  AP- 
PENDIX V  13,  EXECUTIVE   DOCUMENT    1,  FORTY-NINTH   GONaRESS. 

Deducting  from  the  $75,000  appropriated  the  sum  of  the  amount  al- 
ready provided  for  and  there  remains  $44,000. 

Two  hundred  and  fifty  thousand  dollars  was  the  amount  that  could 
profitably  be  expended  during  the  present  fiscal  year,  according  to  the 
plans  and  recommendations  referred  to  in  Appendix  V  13,  Ex.  Doc  L 
Forty-ninth  Congress. 

These  plans  provided  for  the  permanent  improvement  of  the  Arkan- 
sas Eiver,  from  Little  Eock  to  its  mouth,  to  be  effected  by  the  use  of 
primary  and  secondary  hurdle  dil^s,  to  contract  the  water-way,  and 
give  a  channel  200  feet  wide  and  at  least  6  feet  deep  at  extreme  lov 
water.  These  hurdle  dikes  to  be  in  height  16  feet  above  mean  lov 
water,  and  to  be  in  every  respect  similar  to  those  in  use  at  Twin  Hol- 
lows and  Horse  Tail  Bar,  on  the  Mississippi  Eiver. 

A  moment's  reflection  shows  that  to  start  this  work  as  an  independent 
one,  building  plant  in  keeping  with  the  magnitude  of  the  work  contem- 
plated, which  will  ultimately  require  the  expenditure  of  upwards  of 
$2,500,000,  a  much  larger  sum  than  that  appropriated  would  be  required 
to  purchase  the  plant.  It  therefore  remains  to  provide  some  means  of 
expending  this,  as  far  as  it  will  go,  in  some  judicious  manner. 

The  plant  used  at  Pine  Bluff  will  be  only  required  there  for  a  short 
time,  and  is  probably  ample  for  the  works  that  this  sum  will  build,  and 
will  be  best  preserved  in  active  service. 

Pending  further  action  of  Congress,  I  therefore  have  the  honor  to 
recommend  that  $44,000,  and  so  much  of  the  other  sums  as  may  not  be 
required  under  their  respective  heads^  be  expended  in  beginning  the 
works  of  improvement  according  to  the  plans  specified  above,  raakiDg 
use  of  the  plant  now  at  Pine  Bluff,  with  such  additions  as  may  seem 
advantageous,  keeping  in  view  the  entire  scope  of  the  works. 

The  transfer  of  this  property  will  be  made  the  subject  of  a  separate 
communication. 

The  work  shall  be  begun  at  Little  Eock,  Ark.,  and  extended  as  far  as 
the  funds  will  admit. 

If  after  opening  the  works  the  plant  is  found  inadequate,  the  right 
is  to  be  reserved  of  proceeding  to  build,  or  purchase,  under  proper  au- 
thority, plant  in  keeping  with  the  future  requirementa  of  the  work,  even 
though  no  funds  will  remain  for  actual  river  work.    ' 

It  is  practically  certain  that  the  Pine  Bluff  plant  will  meet  every  re- 
quirement for  this  small  amount. 

The  accompanying  sheets,  Nos.  1  and  2,  s^ow  in  a  general  way  the 
location  of  the  works, 
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It  will  be  remembered,  however,  that  in  allavial  streams  a  survey  at 
the  time  of  erecting  the  works  alone  shows  exactly  where  they  should 
iiltiraately  be  located. 

It  is  believed  that  the  details  of  the  primary  and  secondary  hurdles 
used  at  the  localities  mentioned,  on  the  Mississippi,  are  too  well  known 
to  render  it  necessary  to  delay  this  project  for  drawings  of  them. 
These  will  be  provided,  however,  if  desired. 

The  violent  floods  in  the  Arkansas  River  renders  another  reservation 
necessary,  viz :  That,  if  in  the  prosecution  of  the  works  it  appears  that 
to  carry  them  further  will  be  to  expose  incomplete  works  (incomplete 
through  lack  of  funds)  to  destruction,  work  will  be  suspended  aud  the 
money  held  in  the  Treasury,  or  invested  in  plant,  until  the  future  action 
of  Congress  shall  be  known. 

In  all  this  work  the  piles  used  shall  be  protected  by  foot-mats  as  at 
Pine  Bluffy  where  the  works  have  been  effective,  t.  c,  with  well-woven 
foot-mats  weighted  with  sand  boxes. 

It  is  further  recommended  that  all  the  works  under  I,  II,  III,  and  IV, 
be  prosecuted  by  hired  labor  and  the  purchase  of  material  in  open 
market. 

This  is  believed  to  be  most  economical  and  advantageous  to  the  Oov- 
ernmeut,  and  for  the  following  reasons,  viz : 

1.  The  execution  of  the  work  requires  expert  labor,  of  which  I  have  a 
trained  supply,  which  contractors  would  find  it  difficult  to  duplicate. 

2.  The  Government  now  has  some  plant  specially  adapted  to  this  work, 
and  if  the  money  is  practically  available  in  some  instances,  it  can  only 
be  so  by  utilizing  this  plant.         * 

3.  It  would  be  very  difficult  to  draw  plans  and  specifications  so 
clearly  for  works  so  full  of  unexpected  conditions  that  reliable  con- 
tractors will  feel  safe  in  bidding  upon  them. 

4.  The  works,  in  order  to  be  successful,  must  be  modeled  after  those 
known  to  be  so  in  this  river,  and  can  but  be  so  modeled  by  the  assist- 
ants and  foremen  who  have  been  in  the  employ  of  this  office,  and  who 
are  perfectly  familiar  with  all  the  vicissitudes  and  dangers  incident  to 
the  work,  and  who  can  be  absolutely  controlled  in  every  detail  by  this 
office,  as  contractors  could  not  be  controlled.  Further,  the  sudden  rises 
and  changes  to  which  the  river  is  subject  renders  it  imperative  that  the 
officer  in  charge  be  able  to  suspend  work  or  resume  at  any  moment ; 
conditions  contractors  find  it  difficult  to  provide  for  in  a  close  bid. 

I  have  still  further  to  recommend,  in  event  of  the  approval  of  this  pro- 
ject, that  authority  be  granted  to  hire  so  many  civil  engineers,  not  to 
exce^  four,  at  a  salary  not  to  exceed  $150  per  month  each,  as  may  be 
necessary  to  properly  carry  on  the  works,  provided  that  but  one  civil 
engineer  shall  be  employed  at  either  Pine  Bluff,  Dardanelle,  or  Fort 
Smith,  and  that  not  to  exceed  one  shall  be  employed  upon  the  other 
works,  unless  there  be  works  so  widely  separated  as  to  require  an  en- 
gineer for  each  locality. 

Authority  is  also  requested  to  hire  such  foremen,  time-keepers,  re- 
ceivers of  material,  mechanics,  steam-engineers,  master  pile-drivers, 
cooks,  and  laborers,  at  current  rates,  as  may  be  necessary  to  properly 
prosecute  the  work,  and  where  necessary  to  subsist  the  parties  in  the 
field.  This  latter  will  not  be  necessary  at  Pine  Bluff  or  Fort  Smith, 
but  may  be  at  Dardanelle  and  upon  the  works  upon  the  permanent 
improvement. 

The  tracing  accompanying  this,  marked  Plate  I,  is  filed  to  show  the 
general  arrangement  and  details  of  construction  of  the  hurdle-dikes 
proposed  at  Pine  Bluff,  Fort  Smith,  and  Dardanelle,  but  not  of  the 
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primary  and  secondary  hurdles  for  the  works  from  Little  Bock,  Ark., 
down  the  river. 

Plate  II  is  designed  to  show  the  location  of  the  old  dike  at  Fort 
Smith,  that  the  probable  site  of  the  new  one  as  laid  down  in  the  project 
may  be  seen. 

When  this  locality  was  examined  about  One  year  ago,  it  appeared 
that  the  works  could  be  located  higher  up-stream  to  better  advantage. 

The  photolithograph  sheets  1  and  2  have  already  been  referred  to. 
They  are  intended  for  file,  and  to  indicate  the  spirit  of  the  works  rather 
than  to  show  the  exact  location,  as  this  can  only  be  ascertained  by 
soundings  and  careful  observations  just  prior  to  erecting  the  works. 
The  proposed  works  are  shown  in  red  ink. 

If  desired,  tracings  of  the  full-sized  sheets  will  be  furnished,  shonring 
soundings  and  outlines  of  bars  at  extreme  low  water. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabbr, 


The  Chief  of  Engineers,  U.  S.  A. 

[First  indorsement.] 


Captain  of  Engineers. 


Office  Chief  of  Engineers, 

U.  S.  Army, 
October  27, 1880. 

EespectfuUy  submitted  to  the  Secretary  of  War. 

The  river  and  harbor  act  approved  August  5,  1886,  provides  for — 

Improving  Arkansas  River,  Arkansas :  Coutinniug  improvement,  $75,000,  according 
to  the  plan  and  recommendations  in  Appendix  V  13,  Ezecntivo  Docnment  1,  Forty 
ninth  Congress,  of  which  there  aro  to  be  expended  $8,000  at  Pine  Blaff,  $ia,OO0at 
Fort  Smith,  and  $10,000  at  Dardanelle,  or  so  mnch  thereof  nnder  those  sams,  respect^ 
ively,  as  may  bo  necessary  at  those  points. 

Work  at  Fort  Smith  and  Pine  Bluff  has  already  been  carried  on  nnder 
previous  appropriations  and  will  be  continued  in  accordance  with  tiie 
approved  plans.  'So  money  has  been  expended  at  Dardanelle,  and  the 
appropriation  for  improvement  at  that  point  is  based  upon  a  report 
made  upon  a  communication  from  the  Hon.  J.  H.  Rogers,  M.  O.,  to  the 
Hon.  H.  O.  Breckenridge,  and  referred  by  the  latter  to  this  office  (papers 
herewith).  Tbe  proposeid  application  of  the  appropriation  is  recom- 
mended for  approval.  In  regard  ^^  to  the  plan  and  recommendations  in 
Appendix  V 13,  Ex.  Doc.  No.  1,  Forty-ninth  Congress''  (copy  herewith), 
for  the  carrying  out  of  which  the  sum  of  $44,0(]^  is  made  available,  it 
may  be  said,  in  view  of  the  magnitude  of  the  work  contemplated,  in- 
volving for  its  execution  the  expenditure  of  upwards  of  $2,500,000,  that 
before  commencement  it  would  seem  advisable  that  the  plan  receive 
the  consideration  of  a  Board  of  Engineers,  and  with  the  approval  of  the 
War  Department  it  will  be  referred  accordingly. 

J.  C.  DUANE, 
Brig.  Gen.j  Chief  of  Engineers. 

[S«oond  indorsement.] 

Wae  Department, 

November  2, 1886. 

Approved  as  recommended  by  the  Ghief  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War. 

Sam'l  Hodgkins, 
AcHng  Chief  Cl^i. 
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lietteb  of  the  chief  of  engineebs. 

Office  of  the  Chief  of  Engineers, 

United  States  Abmy, 
W€t8hington^  D.  (7.,  November  10, 1880. 

Sib:  The  project  of  September  24,  1886,  herewith  received  at  this 
office  from  Gapt.  H.  S.  Taber,  Corps  of  EngiDeers,  for  the  applicatiou 
of  the  appropriation  of  the  river  and  harbor  act  of  Auiprust  5;  1886,  for 
improving  Arkansas  Eiver,  is  referred  to  the  Board  of  Engineers  for 
Fortifications  and  for  River  and  Harbor  Improvements  for  considera- 
tion and  report  upon  the  general  subject  of  the  improvement  of  the 
navigation  of  Arkansas  liiver,  in  view^of  the  magnitude  and  great  cost 
of  the  work  contemplated  in  the  plan  and  recommendations  in  Appen- 
dix y  13  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  in 
accordance  with  which  the  act  requires  the  expenditures  to  be  made. 

As  the  ])lau  looks  to  a  radical  improvement  of  the  river,  it  has  been 
deemed  advisable  by  the  War  Department,  upon  the  recommendation 
of  the  Chief  of  Engineers,  that  the  plan  therein  recommended  should 
receive  the  consideration  of  a  Board  of  Engineer  officers  before  com- 
mencing the  work. 

Should  it  be  deemed  essential  to  a  better  understanding  of  the  capac- 
ity of  the  river  for  improvement,  or  for  the  collection  of  additional 
information  in  relation  thereto,  or  for  a  knowledge  of  the  resultant 
commercial  advantages  of  the  outlay  involved,  the  Board  is  authorized 
either  to  detail  one  or  more  of  its  members  to  make  personal  inspection, 
or  to  require  the  attendance  of  Captain  Taber,  or  both. 

The  Board  is  desired  to  give  this  subject  its  earliest  consideration 
consistent  with  its  other  duties. 

By  command  of  Brig.  Gen.  Duane. 

Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 

Colonel  of  Engineers^ 
Bvt,  Maj.  Oen.j  II.  S.  A, 

Col.  Thomas  Lincoln  Casey, 

Corps  of  Engineers^  President  Board  of  Engineers  for  Fortifica- 
tions and  for  River  and  Harbor  Improvements. 

BEPOBT  OF  the  BOARD  OF  ENGINEERS. 

The  Boabd  of  Engineers, 

New  York,  March  15, 1887. 

General  :  The  Board  of  Engineers  has  the  honor  to  present  the  fol- 
lowing preliminary  report  upon  the  general  subject  of  the  navigation  of 
Arkansas  Eiver,  called  for  by  the  Department  letter  of  November  10, 
1886,  in  connection  with  the  project  of  Captain  Taber,  dated  September 
24, 1886,  for  the  expenditure  of  $44,000  appropriated  by  the  river  and 
harbor  act  of  August  5, 1886. 

The  language  of  the  law  is  as  follows : 

Improving  Arkansas  River,  Arkansas:  Continuing;  iiuprovemout, $75,000,  according 
to  the  plan  and  recommendations  in  Appendix  V  13,  Ex.  Doc.  No.  1,  Forty-ninth 
Coneress,  of  which  there  are  to  be  expended  $8,000  at  Pine  Bluff,  $13,000  at  Fort 
Smith,  and  $10,000  at  Dardanelles,  or  so  much  thereof  under  those  sums,  respectively, 
OS  may  be  necessary  at  those  i>oints. 

In  Appendix  V  13  Captain  Taber  presents  very  briefly  and  without 
discussion  or  elaboration  a  ^^  plan  for  the  permanent  improvement''  of 
the  Arkansas  Biver  from  Little  Rock  to  the  Mississippi,  contemplating 
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a  channel  at  least  200  feet  wide  and  6  feet  deep  at  low  water,  to  be 
secured  at  an  estimated  outlay  of  $2,538,544. 

The  "  permanent  improvement"  of  a  river  implies  the  making  of  a 
regulated  channel  which  can  afterward  be  maintaiDcd  bj-  an  annual  ex- 
penditure small  in  comparison  to  the  first  cost. 

In  a  river  without  permanent  banks  like  the  Arkansas,  sach  a  regu- 
lation should  be^rin  at  some  part  of  the  river  which  can  be  i>ermaneutly 
held  and  eiKtend  downstream ;  otherwise  works  already  constructed  wiil 
be  destroyed  by  the  changes  in  flow  created  above  tbem.  This  condi- 
tion forms  an  essential  part  of  the  projected  improvement  of  the  Upper 
Mississippi  referred  to  in  Captain  Tabor's  "  plan."  (Annual  Report  of 
Chief  of  Engineers  for  1881,  Part  II,  page  1534.) 

Captain  Taber's  project  of  September  24,  1886,  for  expending  this 
$44,000  is  evidently  based  on  the  idea  that  such  a  systematic  regulation 
of  the  river  is  to  be  inaugurated,  beginning  at  Little  Rock ;  but  a  study 
of  the  projected  works  upon  which  his  estimate  is  based  shows  that 
only  such  isolated  contraction  dikes  as  appear  needful  to  improve  bad 
bars  now  existing  are  contemplated  by  him,  and  that  no  bank  revet- 
ments covered  with  stone  between  high  and  low  water,  which  are  es- 
sential for  permanency,  are  included. 

The  language  of  the  act  approved  August  5, 1886,  would  seem  to 
indicate  that  this  systematic  regulation  is  not  obligatory  in  expending 
the  $75,000  therein  appropriated  because  $31,000  of  it  are  ordere<l  to 
be  spent  at  three  localities  widely  separated  from  each  other.  For  these 
reasons  the  Board  recommends  that  the  balance  available  ($44,000)  be 
expended  at  such  locality  or  localities  as  shall  remove  the  worst  ob- 
structions to  navigation  below  Little  Rock,  and  that,  if  the  language 
of  the  law  admits  of  such  application,  the  removal  of  snags  be  included. 
The  small  amount  now  available  if  applied  to  begin  any  comprehensive 
system  of  works  would  afford  no  immediate  relief,  while  the  application 
proposed  would  accomplish  desirable  results  without  in  any  way  inter- 
fering with  a  systematic  treatment  of  the  river  when  sufilcient  funds 
shall  have  been  provided. 

Projects  accompanied  by*  a  memoir  and  drawings  should  be  sab- 
mitted  for  any  proposed  contraction  works  under  this  appropriation  of 
$44,000. 

Respectfully  submitted. 

Thos,  Lincoln  Casey, 
Colonely  Corps  of  Engineers, 
Heney  L.  Abbot, 
Colonel  of  UngineerSj  Bvt.  Brig,  Oen.,  U.  8.  A. 

C.  B.  COMSTOCK, 

Li^ut  CoL  of  Engineers  and  Bvt,  Brig,  Gen, 

Walter  MgFarlai^d^ 

Lieut,  Col,  of  Engineers, 

The  Chief  of  Engineers,  U.  S.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

TJ.  S.  Army, 
March  25,  1887. 

h'ospectiully  submitted  to  the  Secretary  of  War,  with  recommenda- 
tion that  Capt.  IL  S.  Tabcr,  Coii)s  of  Engineers,  the  officer  in  charge, 
be  authorized  and  iustructed  to  apply  so  much  of  the  appropriation  of 
August  5, 1886,  for  improving  Arkansas  Uiver  as  may  be  applicable 
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for  the  parpose,  at  such  localities  as  will  serve  to  remove  the  worst  ob- 
structions helow  Little  Bock,  and  in  a  manner  having  the  permanent 
ifnprovement  in  view. 

J.  C.  DUANE, 

Brig,  Oen.j  Chief  of  Engineers. 

[SeooDd  indoraement.] 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War : 

Sam'l  Hodgkins, 
War  Department,  March  29, 1887.  Ac^tn^  Chief  Clerk. 

project  op  captain  h.  s.  taber,  corps  of  engineers. 

United  States  Engineer  Office, 

Little  Rock  J  Ark.,  April  7,  1887. 

Sir  :  In  accordance  with  the  requirements  of  a  letter  from  your  office 
dated  March  31,  1887, 1  have  the  honor  to  submit  projects  for  tw6  lo- 
calities in  order  that  work  may  be  begun  in  season  to  secure  the  serv- 
ices of  the  trained  men  recently  discharged  at  Pine  Bluff,  Fort  Smith, 
and  Dardanelle.  and  also  in  view  of  the  fact  that  to  use  the  plant  at 
Pine  Bluff  for  tne  entire  work  renders  it  imperative  that  work  be  begun 
promptly  to  complete  the  work  before  the  high  water  of  next  December. 
The  projects  for  other  localities  will  follow  as  a  whole. 

The  two  selected  are  beyond  question  the  worst.  To  fix  upon  the 
next  worst  will  take  considerable  time. 

Trusting  the  above  will  be  considered  sufficient  grounds  for  this  ap- 
parent piecemeal  work,  I  proceed  at  once  to  the  projects. 

It  is  proposed  to  make  the  first  expenditure  at  Z,  on  Sheet  No.  1, 
Arkansas  Elver,  by  erecting  pile  and  brush  dike,  according  to  the 
tracings  herewith  inclosed,  with  a  TV^ll-weighted  foot  mat,  the  dike  to 
be  12  feet  above  mean  low  water,  and  from  500  to  600  feet  in  length,  as 
may  be  necessary  to  accomplish  the  object  in  view,  viz,  to  prevent  the 
channel  from  leaving  the  draw  of  the  Baring  Gross  Bridge,  and  to,  in 
conjunction  with  Big  Bock,  opposite,  give  a  stable  heading  to  the  bal- 
ance, of  the  works. 

During  the  season  immediately  following  the  survey  there  was  a  fill 
of  upwards  of  10  feet  in  and  below  the  shore  side  of  the  draw  pier  ot 
the  upper  or  Baring  Gross  Bridge.  This  continues  and  is  due  to  the 
point  of  rocks  at  X  and  the  caving  at  Y. 

The  worst  place  between  Little  Eock  and  the  mouth  is  at  "  U.''  The 
river  is  now  moving  to  make  a  caving  bend  at  or  near  "V."  It  is  plain, 
then,  that  it  is  of  little  use  to  attempt  to  correct  "U"  until  the  work  at 
Z  is  erected,  so  as  to  direct  the  river  through  the  draw  and  next  to 
the  town. 

It  is  proposed  to  make  the  next  expenditure,  or  rather  a  simultane- 
ous one,  so  far  as  may  be,  at  IT,  sheet  1,  Arkansas  Elver,  in  erecting 
two  or  more  brush  and  pile  dikes  as  may  be  required,  and  about  as 
shown  upon  the  maps,  and  12  feet  high,  reckoning  from  mean  low  water 

It  is  intended  that  these  dikes  shall  remove  a  bar  in  the  vicinity  of 
"U''  and  "T"  that  now  effectually  prevents  even  boats  drawing  ooly  20 
inches  from  reaching  the  city  wharves. 

These  dikes  are  to  act  conjunctively  with  others  eventually  to  be 
erected  at  or  near  "S,''  to  remove  a  bad  bar  near  "E." 

These  latter  dikes  will  be  made  the  subject  of  another  communication, 
as  "E^  is  not  one  of  the  worst  places. 
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It  is  expected  that  it  will  reqaire  1,000  feet  of  diking  at  U;  this, 
with  the  500  or  600  feet  at  ''Z,"  will  make,  all  told,  1,600  feet  of  dike. 

It  is  estimated  that  it  will  reqaire  an  expenditure  of  from  $6  to  18 
per  linear  foot  to  construct  this,  using  the  Pine  Bluflf  plant,  and  pre- 
sumptively such  of  the  Fort  Smith  and  Dardanelle  plant  as  may  be  no 
longer  needed  there. 

This  project  therefore  provides  for  the  expenditure  of  from  $9,600  to 
$12,800  of  the  $44,000,  together  with  any  balance  of  the  appropriation 
of  August  5, 1886,  as  may  not  be  wanted  for  the  special  localities  enu- 
merated in  the  act  referred  to  in  my  general  project  prepared  Septem- 
ber 24,  1886. 

It  is  possible  that  a  short  dike  may  be  required  below  "Z,"  but  it  is 
hoped  the  object  will  be  effected  by  the  one  at  "Z.'' 

It  is  proposed  to  reserve  about  $2,000  until  after  a  rise  shall  have 
aided  in  settling  the  question  definitely.  This  will  place  the  superior 
limit  of  the  amount  to  be  expended  at  the  localities  specified  at  $14^800. 
It  is,  however,  expected  that  by  using  the  best  men  of  this  district,  at 
a  time  when  work  is  suspended  elsewhere,  that  the  works  can  be  erected 
upon  the  inferior  limit,  viz,  $11,600. 

It  may  be  noted  that  no  provision  is  now  made  for  the  dikes  parallel 
to  the  current.  Observations  upon  the  works  erected  at  Pine  Bluft 
leads  me  to  believe  that  these  may  be  omitted.  It  is  thought  best  to  do 
so  for  the  present,  in  order  to  give  immediate  relief  to  navigation. 

They  may  be  erected  at  any  time  if  found  necessary. 

Since  preparing  the  above,  and  while  waiting  for  the  tracings  to  be 
prepared,  I  have  ascertained  that  a  place  near  Eagle  Bend  is  practi- 
cally as  bad  as  "  U."    This  is  shown  at  C,  on  sheet  4,  Arkansas  River. 

The  maps  show  this  to  be  a  bad  place,  and  changes  that  were  going 
on  at  the  time  the  survey  was  made  have  continued  until  the  case  is 
much  aggravated. 

Keliable  information  has  been  obtained  to  show  that  with  IJ  and  C 
improved,  the  light  draught  boatscould  immediately  make  regular  trips 
at  extreme  low  water.  This,  of  course,  would  be  a  great  gain,  as  there 
arc.  some  four  or  six  boats  of  this  description  in  the  upper  river. 

It  is  proposed  to  erect  one  or  more  dikes  as  may  be  necessary  at  or 
near  C,  sheet  4,  Arkansas  River,  for  the  purpose  of  contracting  the 
channel  at  medium  stage,  and  thus  remove  the  bar  at  or  near  ^^B." 

These  dikes  will  be  about  600  feet  long,  and  should  one  prove  snfiS- 
cient,  as  seems  very  likely  from  the  prompt  manner  in  which  this  river 
yields  to  these  methods,  it  will  require  but  $4,800  as  the  superior  limit 
to  erect  the  same,  and  it  is  highly  probable  that  $3,600,  the  (inferior) 
limit  will  be  sufficient. 

It  is  proposed  to  erect  the  dike,  or  dikes,  in  all  respects  similar  to 
those  already  described. 

The  dike  will  be  located  only  after  a  careful  personal  examination  of 
the  actual  conditions.  It  is  hoped  that  one  dike  will  be  sufficient.  Bat 
one  will  be  constructed  with  the  present  appropriation,  unless  it  should 
be  found  absolutely  necessary. 

This  dike,  as  in  fact  ^11  others,  will  be  located,  however,  as  a  part  of 
those  that  will  belong  to  the  system  proposed  to  give  the  deep  channel 
as  set  forth  in  my  original  project 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  S.  Taber, 
Captain  of  Engineers, 

The  Chekf  of  Engineers,  U.  S.  A. 


APMXDIX   V — REPORT    OF   CAPTAIN   TABER.  1527 

«  rPirstiDciorsemeiit.] 

Office  Chief  op  Engineers, 

U.  S.  Army, 
April  19, 1887. 

Respectfully  referred,  with  its  inclosures,  to  the  Board  of  Engineers 
for  its  information  and  exiuniuafion,  in  view  of  the  Board'8  preliminary 
report  of  March  15,  on  the  improvement  of  this  river,  and  for  such  re- 
marks thereon  with  recommendation  as  may  be  deemed  proper  to  make. 
By  command  of  Brig.  Gen.  Duane : 

John  G.  Parke, 
Colonel  of  Engineers  J 


Bvt  Maj,  Oen,,  U.  8,  A. 


rSecond  isdonemeiit.1 


Ofpicb  Chief  of  Engineers, 

D.  S.  Army, 
April  29, 1887. 

Bespectfully  returned  approved  subject  to  such  modifications  as  will 
meet  the  views  and  recommendations  of  the  Board  of  Engineers  thereon 
in  its  report  of  April  25, 1887,  a  copy  of  which  is  herewith  inclosed  to  be 
retained  by  Captain  Taber. 

By  command  of  Brig.  Gen.  Duane : 

Chas.  W.  Raymond, 

Major  of  Engineers, 

report  of  board  of  enghnebrs. 

The  $oard  of  Engineers, 

New  York^  April  25,  1887. 

General  :  The  Board  of  Engineers  to  which  was  referred,  by  De- 
partment indorsement  of  19th  instant,  the  projc^ct  of  Captain  Taber, 
for  work  at  two  localities  on  the  Arkansas  River,  has  the  honor  to  sub- 
mit its  views  thereon  as  follows : 

Captain  Taber  has  selected  for  improvement  the  two  sites  which  in 
his  judgment  are  "beyond  question  the  worst."  The  Board,  in  the 
absence  of  an  appropriation  of  sufficient  magnitude  to  regulate  the  en- 
tire river,  is  of  the  opinion  that  this  consideration  should  determine  the 
localities  where  the  available  funds  should  be  applied. 

The  maps  accompanying  the  project  of  Captain  Tal)er  were  made  in 
1884-'85,  and  apparently  have  not  been  corrected  to  exhibit  the  present 
condition  of  the  river  at  the  sites  where  work  is  proposed.  It  is  there- 
fore not  i>ossible  to  indicate  with  precision  where  contraqtion  works 
should  be  placed. 

The  first  site  selected  by  Captain  Taber  is  near  Little  Bock.  The  ob- 
jects proposed  are: 

(1)  To  check  caving  just  above  the  city,  which  threatens  to  turn  the 
current  to  the  left  bank  of  the  river  away  from  the  upper  bridge  draw 
and  the  wharves ;  and 

(2)  To  remove  a  bad  bar  just  below  the  town. 

To  accomplish  the  first  object  Captain  Taber  proposes  a  single  spur 
dike  at  Z  on  sheet  1,  from  500  to  600  feet  long  and  12  feet  above  mean 
low  water,  and  possibly  a  shorter  one  below.  This  single  dike  is  about 
7  800  feet  above  the  rocky  point,  which  limits  the  caving  below. 
Throughout  the  whole  distance  a  large  and  growing  sand-bar  occupies 
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the  opposite  side  of  the  river.  The  first  effect  of  the  dike  would  be  to 
turn  the  whole  carreut  upon  the  head  of  this  sand-bar,  and  the  Board 
is  by  no  means  confident  that  the  ultimate  effect  would  be  to  cause  it  to 
flow  smoothly  through  fhe  bridge  draw  and  along  the  city  front,  a«  it 
did  before  the  caving  began,  which  is  the  object  to  be  sought.  It  woald 
appear  safer  and  more  in  accordance  with  experience  to  force  the  ear- 
rent  to  erode  the  side  of  the  bar  by  several  spur  dikes  of  much  shorter 
length,  located  between  the  point  wbere^  caving  begins  and  the  rocky 
point  at  X ;  beginning  these  works  at  the  upper  end  and  extendinjj 
them  downward  at  such  distances  apart,  and  with  such  lengths  as  ex- 
perience shall  dictate  during  the  progress  of  construction.  Very  possi- 
bly it  may  be  found  advantageous  to  turn  the  heads  of  the  dikes  down- 
stream to  form  short  training- walls ;  but  this  should  be  left  discretion- 
ary with  the  engineer  in  charge  as  the  work  progi*esses.  The  object 
proposed  should  be  to  restore  the  old  line  occupied  by  the  bank  before 
caving  began,  and  it  should  be  effected  without  unnecessary  violence. 

The  bar  below  the  city  which  Captain  Taber  proposes  to  I'emove  is 
at  a  crossing  in  a  straight  reach,  where  contraction  affords  the  proper 
remedy.  His  plan  contemplates  five  spur-jetties,  each  about  200  feet 
long  and  12  feet  above  low  water.  In  the  absence  of  a  detailed  survey 
the  Board  has  only  one  suggestion  to  make  as  to  these  works,  which 
seem  to  be  well  suited  to  effect  the  object  in  view.  Their  length  should 
be  regulated  to  contract  the  water-way  to  a  width  not  less  than  that 
found  in  navigable  straight  reaches  of  similar  slope  in  this  part  of  the 
river. 

Captain  Taber's  second  site  for  proposed  improvements  is  in  Eagle 
Bend.  Here  (he  information  and  his  project  are  extremely  vague. 
Apparently  the  remarks  just  made  respecting  the  bar  below  Little 
Bock  are  applicable  here.    Excessive  contraction  should  be  avoided. 

The  papers  referred  to  the  Board  in  connection  with  this  subject  are 
returned  herewith. 

Bespectfully  submitted. 

Thomas  Lincoln  Casby, 

Colonel  Corps  of  Engineers. 
Henby  L.  Abbot, 
Col.  of  Engineersj  Bvt  Brig.  Oen. 

D.  C.  Houston, 
Lieut  Col.  of  Engineers,  BvL  CoL 
W.  R.  King, 

Major  of  Engineers. 

The  Chief  of  Engineebs,  IT.  S.  A. 


V6. 

SURVEY  OP  ARKANSAS  RIVER,  ARKANSAS,  FROM  LITTLE  ROCK  TO  ITS 

MOUTH. 

The  original  plan  for  this  survey  contemplated  covering  the  river 
with  a  series  of  triangles,  determining  the  shore-line  both  at  high 
and  low  water,  the  positions  of  the  bars  and  islands,  the  general  topog- 
raphy of  the  valley  to  the  bluffs,  when  these  are  not  too  far  from  the 
river,  the  depth  of  the  water,  the  gauging  of  the  river  at  various  pointy 
and  principal  tributaries,  the  nature  of  the  soil  and  character  of  the 
river-bed,  cross  sections  to  be  made  at  frequent  intervals,  the  slope  to 
be  accurately  determined,  and  all  other  attainable  data  to  be  collected 
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that  will  bear  u])oii  the  problem  of  the  x^ermaneut  improvemeut  of  the 
uavigatioD  of  tbe  river. 

Tbere  was  expeDcled  ui)ou  tbe  i)roject  to  June  30,  1886,  $18,988.80. 

This  bad  completed  tbe  field  work  and  tbe  maps  so  far  us  obtaining 
traciDgs  of  the  reduced  sheets. 

Duriug  the  fiscal  year  ending  June  30, 1887,  tbe  balance,  $308.20, 
bas  been  expended  in  photolitbograpbiug  and  printing  100  copies  of 
eacb  of  the  tracings  of  the  reduced  sheets,  in  tbe  care  of  tbe  property 
and  records,  and  in  making  a  few  special  observations  for  discbarge 
and  to  determine  what  changes  bad  taken  place  opposite  the  city  of 
liittle  Eock. 

Tbe  original  project  being  completed,  no  further  funds  are  required. 

COKMEBGE. 

(See  Report  for  Improving  Arkansas  Eiver,  Arkansas.) 

Money  statement. 

July  1,  1886,  amount  avaUable $308.20 

July  1,  18b7,  amonnt  expeud^^d  during  fiscal  year,  exclusive  of  liabilities 

outetanding  July  1,  1886 308. 2U 
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Pay-roll,  labor,  etc $257.  GO 

Stationery 5. 15 

Bent  of  office 40.00 

Transportation 5.55 

308. 20 


IMPROVEMENT  OP  THE  PETIT  JEAN  RIVER,  ARKANSAS. 

Before  improvement  this  rivei;  was  obstmcted  by  snags,  logs,  drift 
piles,  overhanging  trees,  and  shoals. 

The  project  for  improvement  contemplated  rendering  it  navigable 
daring  high  and  medium  stages  of  water  as  high  as  Danville,  Ark.,  by 
catting  the  overhanging  trees,  and  catting  up  the  snags,  logs,  and 
drift. 

The  fall  in  the  river  is  so  great  that  nothing  conld  be  done  to  imi)rove 
the  shoals. 

The  only  appropriation  ever  made  for  the  river  was  that  of  act 
approved  Angast  5, 1886,  amounting  to  |3,500,  one-half  the  estimate, 
$7,000. 

During  the  fiscal  year  ending  June  30, 1887,  $3,306.51  have  been  ex- 
pended, principally  between  the  mouth  of  the  river  and  Rocky  Crossing, 
though  some  work  was  done  above  the  latter  point. 

The  work  is  completed,  according  to  the  original  project,  to  Rocky 
Grossing,  or  about  half  the  distance. 

Picked  men  were  employed,  and  every  economy  possible  practiced. 
This  is  mentioned  that  it  may  appear  how  close  the  estimate  was. 

Boatmen  pronounce  the  work  to  Rocky  Crossing  excellent.  It  only 
remains  to  have  tbe  balance  of  the  estimate  appropriated  to  insure 
the  successful  opening  of  the  river  to  Danville. 
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There  are  conflictiDg  interests  upon  this  river,  one  centering  in  its 
navigation,  the  other  in  the  bridge  at  Rocky  Crossing,  which  I  have 
already  reported  as  an  obstruction  to  navigation. 

My  attention  has  been  drawn  to  this  matter  by  an  indorsement  from 
the  office  of  the  Chief  of  Engineers. 

As  an  engineer,  my  only  duty  is  to  determine  whether  the  river  is 
navigable  above  Rocky  Crossing  and  worthy  of  improvement.  My  rex>ort 
of  March  3, 1884,  states  that  it  is  both.  Further  and  more  careful  ex- 
amination confirms  the  opinion  there  given. 

The  political  economist  must  decide  whether  the  bridge  or  the  com- 
merce is  of  the  greater  importance.  To  the  engineer  the  bridge  is  only 
an  accidental  obstruction,  like  the  others. 

The  give  the  political  economist  time  to  settle  the  question,  and  also 
because  the  borrowed  plant  was  required  elsewhere,  it  was  decided  to 
suspend  the  thorough  work  at  Rocky  Crossing,  and  reserve  the  small 
balance  until  the  further  action  of  Congress  should  be  known. 

It  is  my  duty  to  recommend  that  the  balance  originally  asked  for  be 
appropriated.  Its  expenditure  is  fully  warranted,  and  the  benefits 
likely  to  accrue  are  very  great. 

COMMERCE. 

When  works  of  improvement  began  a  boat  made  two  or  three  trips  a 
year  at  high  water  or  medium  stages,  and  brought  out  from  200  to  300 
bales  of  cotton.  With  the,improvement  completed,  freight  rates  would 
be  reduced  50  per  cent.,  and  distance  In  hauling  by  wagon  reduced  26 
miles.  There  being  no  competing  routes  of  transportation  except 
wagons,  no  comparison  of  rates  can  be  made. 

The  completion  of  the  works  as  originally  recommended  would  in- 
crease the  commerce  tenfold,  and  it  is  estimated  by  one  writer  that  from 
5,000  to  6,000  bales  of  cotton  would  be  moved  by  river.  Another  writer 
estimates  the  increase  at  from  50  to  100  per  cent. 

The  community  generally  would  receive  many  benefits.  One  writer 
estimates  that  products  could  be  marketed  at  one-half  present  cost; 
another  states  as  an  incidental  benefit,  that  the  freeing  of  the  river  of 
obstructions  will  reduce  the  overflow,  thereby  increasing  the  areas  under 
cultivation  and  improving  the  general  health  of  the  section. 

To  all  this  may  be  added  the  facts  that  this  stream  is  the  only  outlet 
to  the  Petit  Jean  Valley.  This  valley  is  very  rich.  The  town  of  Dan- 
ville in  this  valley  receives  over  1,000  tons  of  freight  annually  by 
wagons.    Timber  is  plentiful  and  in  great  variety. 

The  great  drawback  to  this  section  is  its  want  of  cheap  transporta- 
tion. The  opening  of  the  Petit  Jean  to  navigation  for  five  or  six  months 
would  be  of  untold  valne  to  the  entire  valley. 

The  limits  of  a  report  of  this  kind  forbid  entering  into  details,  bot 
it  may  be  stated  in  a  general  way  that  the  total  required  to  complete 
the  work  is  insignificant  compared  with  the  results  to  be  gained. 

Money  statement 

Received  from  saleof  fael  to  officer $6.00 

Amoant  appropriated  by  act  approved  Augast  5,  1BS6 3, 500. 00 

3,506.00 
Jaly  1,  1887,  amount  expended  during  fiscal  year,  oycIusivo  of  liabilities 
outstanding  July  1,  1886 3,306.51 

July  1,  1887,  amount  available _ 199.49 
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iAmoant  (esfimated)  req aired  for  completion  of  existioff  project $3, 500. 00 
Amoiint  thftt  can  be  prontabl  y  expended  in  fiscal  year  ending  Jane  30, 1889      3, 500. 00 
Snbmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


EXPENSE  ACCOUNT,   IMPROVING  PETIT  JEAN  lUVBR,  ARKANSAS. 

Pay-roll,  labor,  etc |2,366.19 

Traveling  expenses 115.30 

Sabsistence  sapplies 562.54 

General  enpplies 89.59 

ftationery 15.02 

uel 66.37 

Transportation 9,68 

Rent  of  office 80.00 

Telegraph  service 1,82 

3, 306. 51 


VS. 

IMPROVEMENT  OF  FOURCHE  RIVER,  ARKANSAS. 

The  improvement  of  this  stream  was  beguu  Id  1879,  under  the  act 
approved  March  3, 1879. 

Prior  to  any  improvement  its  channel  was  choked  with  snags,  logs, 
and  drift,  and  heavy  timber  overhung  its  banks.  Several  bad  shoals 
also  impeded  navigation. 

Up  to  June  30, 1886,  $21,000  had  been  expended  in  removing  the 
greater  part  of  the  obstructions,  though  the  shoals  and  now  and  then  a 
snag  that  has  washed  in  since  work  was  suspended  in  December,  1882, 
still  offer  serious  obstacles  to  navigation  at  medium  stages  of  water. 

The  present  project  resulted  from  an  appropriation  in  act  approved 
August  5, 1886,  of  $5,000  for  removing  Rock  Shoals,  situated  about  4 
miles  below  Perryville,  and  provides  for  blasting  a  channel  50  feet  wide 
and  2  feet  deep  through  these  shoals. 

From  the  best  Information  available  when  the  estimate  was  prepared 
it  appeared  that  these  shoals  were  nearly  dry  at  extreme  low  water. 
Actual  observation  at  extreme  low  water  in  the  execution  of  the  works 
has  shown  never  less  than  a  foot  of  water.  This  made  work  slower 
and  more  expensive. 

Work  was  begun  as  soon  as  possible  after  the  appropriation  became 
available,  but  could  not  be  quite  finished  before  high  water  came. 

Four  thousand  one  "hundred  and  ninety-one  dollars  hav^e  been  ex- 
pended during  the  fiscal  year  ending  June  30, 1887,  and  the  most  of  the 
work  completed.  There  remains  near  the  head  of  the  shoal  some  rock 
excavations,  and  over  the  lower  reach  a  little  deepening  is  required. 

When  low-water  stage  arrives  again  it  is  believed  that  the  project 
can  be  completed  with  the  fands  available.  It  is  probable  that  owing  to 
the  greater  depth  of  water  the  full  50  feet  in  width  may  not  be  attained. 

A  practicable  channel  permitting  boats  to  pass  one  way  will,  however, 
be  secured,  and  as  this  will  meet  the  present  demands  of  commerce,  it 
is  not  deemed  advisable  to  recommend  any  further  appropriation  at  this 
point  at  present,  inasmuch,  farther,  that  it  will  be  in  better  shape  than 
the  two  shoals  immediately  below,  where  expenditures  could  be  made 
more  directly  to  the  present  benefit  of  navigation. 

With  favorable  conditions  it  is  by  no  means  certain  that  good  economy 
will  not  yet  excavate  the  50  foot  channel.    If  so,  it  will  represent  fully 
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$G,500  worth  for  $5,000  expended,  as  the  conditioDS  differ  very  materi 
ally  from  what  the  records  and  common  report  led  me  to  expect. 

The  commerce  upon  this  river  is  increasing  and  the  above  expenditure 
will  greatly  aid  the  same. 

COMMERCE. 

The  amount  of  commerce  when  work  of  improvement  began  may  be 
inferred  from  the  following,  which  appeared  in  the  Annual  Report  of  the 
Chief  of  Engineers,  1879,  page  971 : 

The  valley  of  the  Fonrohe  Lo  Fevre  is  one  of  the  most  exteumve  in  the  State. 
Large  quantities  of  lumber  and  cotton  are  brought  out  annually,  besides  grain,  fnra, 
tallow,  and  beeswax. 

There  are  also  mines  of  lead,  iron,  and  other  metals  in  the  valley,  which  can  be 
profitably  w^orked  when  the  improvement  is  completed. 

As  to  effect  upon  rates  of  insurance  and  freight,  no  data  to  work 
from.  The  incomplete  state  of  the  works  would  be  against  any  great 
change. 

As  to  effect  of  competing  routes  of  transportation,  there  are  no  com- 
peting routes.  What  freight  the  steamboats  do  not  succeed  in.  reaching 
must  be  hauled  long  distances  in  wagons. 

As  to  prospective  advantages  to  commerce  if  completed,  with  this 
river  thoroughly  improved  there  would  be  a  groat  saving  of  time  to 
shippers.  It  would  reduce  the  cost  of  transportation  to  that  extent 
that  new  impetus  would  be  given  to  the  settlement  of  the  country  and 
largely  increase  its  products. 

As  to  benefits  ip  community  if  completed,  there  are  few  communities 
in  the  State  so  dependent  upon  a  river  for  transportation  as  the  settlers 
of  this  valley.  Every  step  in  the  improvement  will  bring  direct  gaiD.s 
and  will  be  utilized  at  once.  With  such  improvement  as  has  already 
been  made,  over  3,000  bales  of  cotton  are  brought  out  annually  and 
several  hundred  tons  of  freight  are  handled.  One  steamboat  works 
very  energetically  upon  this  river,  and  takes  immediate  advantage  of 
every  improvement,  so  that  the  people  are  sure  of  immediate  relief  as 
soon  as  the  channel  is  improved. 

Mmiey  statement. 

Amount  appropriated  by  act  approved  August  5,  1886 $5, 000. 00 

July  1,  1887,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $4,081.00 

July  1,  1887,  outstanding  liabilities 110.00 

4,191.00 


July  1,  1887,  amount  available 809-00 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  90,      7,650.00 

1889.    See  also  supplemental  report. 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Pay-roll,  labor,  etc $2,679.13 

Subsistence  stores 594.49 

Transporcation 230.  Al 

Stationery 7,77 

Medicine 3l2<^ 

Traveling  expenses  61.53 

General  supplies 06JL9i 

Fuel 20.40 

Telegraph  service .:J6 

4,191.00 
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SUPPLEMENTAL  BEPOBT. 

In  accordance  with  the  requirements  contained  in  the  first  indorse- 
ment made  in  the  office  of  the  Chief  of  Engineers  July  2, 1887,  upon  a 
letter  from  Hon.  J.  H,  Bogers.  M.  C,  of  date  Fort  Smith,  Ark.,  June  20, 
1887,  in  which  he  asks  that  the  engineer  officer  in  charge  of  improve- 
ment of  Fourche  Le  Fevre  River,  in  that  State,  be  required  to  submit  a 
report  on  the  condition  of  the  entire  river,  I  have  the  honor  to  state 
that,  in  proceeding  on  August  17  and  18,  1886,  to  location  of  works 
already  reported  on  in  the  body  of  this  report,  I  passed  over  the  entire 
navigable  reach,  except  3  miles,  by  daylight,  and,  in  accordance  with 
my  general  custom  of  taking  personal  notes  upon  public  works,  exam- 
ined the  works  more  or  less  critically,  making  pencil  memorandum  of 
more  prominent  facts  observed. 

From  these  pencil  notes,  and  from  special  report  from  the  assistant 
engineer  upon  tiie  other  3  miles,  I  am  able  to  state  that  the  old  work, 
so  far  as  related  to  cutting  overhanging  trees,  was  so  thoroughly  done 
as  still  to  remain  very  eftective. 

The  snagging  operations,  while  effective  at  some  points,  do  not  ap- 
pear to  have  been  so  muoh  so^t  others. 

This  appears  to  have  been  due  to  the  captain  of  the  sna^rboat  oper- 
ating at  too  high  a  stage  of  water ;  my  predecessors,  in  this  respect, 
meeting  the  same  difficulties  that  I  have  encountered,  through  not  be- 
ing able  to  have  the  captains  of  the  snagboats  work  at  low  stages  of 
Tfater.  It  may  be  noted  in  passing  that  it  has  been  necessary  to  make 
very  stringent  regulations  in  regard  to  this  matter  upon  other  rivers 
in  this  State. 

I  noted  that  where  the  snags  were  most  numerous  in  the  river  at  low 
water  the  stumps  from  which  overhanging  trees  had  been  cut  would 
be  from  10  to  15  feet  high,  revealing  at  once  the  stage  at  which  the 
ri  ver  had  been  worked. 

As  may  be  inferred  from  what  has  preceded,  there  are  many  places 
in  the  river  where  low- water  snags  offer  serious  obstacles  to  navigation. 
At  various  points  along  the  river,  not  exceeding  probably  ten  in  num- 
ber, serious  land  slides  have  occurred,  carrying  masses  of  willow  and 
larger  timber  into  the  improved  channel,  so  crowding  the  water  over 
into  the  part  of  the  river  that  is  still  choked  with  snags  and  logs. 

In  addition  to  these  obstructions,  which  belong  in  a  general  way  to  the 
old  work,  there  are  three  shoals,  known  as  the  May,  Plney,  and  Indian. 
The  May  Shoal  consists  of  a  short  rock  ledge,  over  which  the  water 
flows  in  two  separate  channels.  The  left  channel,  looking  downstream, 
has  the  proper  depth  in  the  middle,  but  being  in  the  shape  of  a  reversed 
arch  in  the  cross-section  it  will  not  allow  a  square  bottomed  flat-boat  to 
pass.  A  slight  amount  of  excavation  on  either  side  of  the  central  line, 
the  d6bris  being  deposited  in  the  other  channel,  would  entirely  remove 
the  difficulties  encountered  here.  Of  course  this  would  give  a  very 
narrow  channel,  but  one  that  boats  could  pass  without  difficulty  by 
slowing  up.  The  same  object  might  be  accomplished  by  a  dam  below. 
It  would  require  a  special  study  to  determine  which  would  be  the  least 
expensive.    Neither  could  be  very  expensive. 

It  will  be  remembered  that  the  notes  I  am  working  from  were  taken 
for  general  use,  with  no  expectation  of  entering  into  details  of  this  kind. 
Piney  Shoal  is  perhaps  a  half  mile  in  extent,  and  consists  of  a  flat 
ledge. 

But  little  could  be  done  for  this  except  to  remove  a  few  loose  rocks. 
It  would  require  a  lock  and  dam  to  pass  even  light-draught  boats  over 
this  shoal. 
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The  demands  of  commerce  at  present  woald  hardly  warrant  the  ex- 
l>ense  incident  to  this  improvement 

Indian  Shoals  are  passable  whenever  Piney  Shoals  are. 

At  a  point  known  as  Eed  Ferry  a  rock  shaped  something  like  a 
whale's  back  lies  in  such  position  as  to  render  the  passage  of  a  boat 
dangerous.  A  slight  outlay  would  move  a  sufQcient  amount  of  this 
rock  to  enable  boats  to  pass  with  ease  and  safety. 

All  that  has  preceded  has  in  mind  high  and  medium  stage  of  water 
only.  Low-water  navigation  is  out  of  the  question  except,  say,  for  26 
miles  from  its  mouth  or  up  to  Piney  Shoals. 

The  removal  of  the  obstructions  enumerated  would  probably  increase 
the  length  of  the  navigable  season  about  two  months. 

As  to  the  cost  of  removing  these  obstructions,  it  may  be  said  in  the 
first  place  that  there  is  no  useof  attempting  it  without  the  construction 
of  a  new  snagboat  that  will  draw  only  about  15  inches  of  water,  be  hand- 
propelled,  and  capable  of  lifting  snags  of  at  least  75  tons,  with  the  re- 
striction carefully  insisted  on  that  the  boat  should  be  operated  only  at 
or  near  the  minimum  stage  of  water  at  which  it  could  pass  over  the 
river. 

The  steam-proi>elled  snagboats  cost  at  least  $2,500  per  month  for  re- 
pairs and  running:  expenses. 

^  The  boat  that  should  be  ased  on  these  small  streams  referred  to 
above  and  to  be  seen  in  actual  service  in  the  A.  B.  Johnson  on  the  St 
Francis  River,  and  the  Harry  Breck  on  the  Red  River  can  be  run  for 
about  $800  per  month. 

It  is  believed  that  four  months  of  eflFective  service  at  low  water  would 
remove  all  the  accumulated  obstructions  in  the  way  of  snags,  logs,  and 
drift  piles,  including  those  of  the  land  slides.  This  would  also  include 
the  bowlders  in  Piney  Shoals. 

The  first  cost  of  the  light  snagboat  is  $4,000 ;  $3,200  represents  four 
months'  work  of  such  a  boat ;  hence  the  snagging  operations  would  cost 
about  $7,200. 

The  rock  excavation  required  is  not  very  extensive,  and  would  prob- 
ably not  exceed  250  or  300  cubic  yards.  Having  all  the  plant  necessary 
for  the  work  now  in  use  at  a  point  on  the  river,  it  is  probable  that  this 
rock  could  be  removed  for  as  low  as  $1.50  per  cubic  yard.  This  would 
make  the  total  cost  of  rock  excavation  $450. 

Briefly  summarized,  then,  the  cost  of  the  improvement  would  be  as 
follows,  viz: 

1  snag-boat  {A,B,  Johnson  model) $4,000 

Runniug  expenses  of  this  boat,  4  months,  $800 '. 3,200 

Excavation,  300  cubic  yards  rock,  at  $1.50  ..  1 450 

Total 7,650 

The  entire  amount  could  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1889. 


Vg. 

IMPROVEMENT  OF  WHITE  RIVER,  ARKANSAS. 

Prior  to  improvement  this  river  was  much  choked  with  snags,  drift- 
piles,  and  logs  in  its  lower  iwrtion,  and  from  Batosville  up  gravel-bars, 
rocky  shoals,  channel  bowlders,  and  overhanging  trees  impeded  navipi- 
tion. 

The  originally  adopted  project  consisted  in  snagging  operations,  blast- 
ing of  ledges  and  bowlders,  and  dam  building,  to  remove  gravel-bars  or 
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to  close  chutes  from  time  to  time,  as  appropriation  warranted  and  com- 
merce required. 

The  first  separate  appropriation  for  this  river  was  made  by  act  ap- 
proved July  5, 1884.  At  the  time  it  wa-s  passed  the  river  was  in  excel- 
lent navigable  condition  for  boats  drawing  not  to  exceed  3  feet  of  water 
from  its  mouth  to  IJewport,  Ark.  Prom  Newport  to  Batesville  there 
were  many  troublesome  snags,  and  from  Batesnlle  to  Buffalo  Shoals 
there  were  numerous  bad  shoals,  rendering  navigation  very  uncertain. 
From  Buffalo  Shoals  to  Forsyth,  Mo.,  there  were  many  fine  reaches  of 
river,  but  the  depth  of  water  on  Buffalo  Shoals  and  others  less  danger- 
ous, prevented  any  navigation  at  ordinary  stages  of  water. 

This  river  has  been  united  so  often  with  the  St.  Francis,  and  again 
once  with  the  Black  and  St.  Francis,  and  once  with  the  Black  and  Little 
Bed,  that  it  is  impossible  to  give  exactly  how  much  had  been  expended 
on  the  White  Eiver  to  June  30,  1884.  After  a  careful  study  of  House 
£x.  Doc.  No.  64,  FOrty-eighth  Congress,  first  session,  the  approximate 
amount  is  set  down  as  not  under  $  170,000  and  not  over  $200,000.  This 
estimate  should  be  given  a  weight  8  in  a  scale  of  10. 

The  present  project  provides  that  the  appropriation  passed  by  act  ap- 
proved July  5, 1884,  and  August  5,  1886,  be  applied  to  removing  snags, 
bowlders,  and  othei*  obstructions  to  navigation,  building  wing-dams  to 
improve  shoals,  repairs  and  care  of  plant,  and  survey  of  the  river,  as 
provided  in  the  acts,  with  a  view  to  its  permanent  improvement,  from 
Forsyth,  Mo.,  to  the  mouth. 

Up  to  June  30, 1886,  $27,063.16  had  been  expended.  This  had  carried 
the  field  work  of  the  survey  from  Forsyth,  Mo.,  to  Newport,  Ark.,  a 
distance  of  248  miles,  and  had  removed  some  of  the  worst  snags  from 
Batesville  to  the  mouth,  and  had  improved  the  river  from  Batesville  to 
Calico  Bock,  rendering  material  aid  to  navigation  for  very  light-draught 
boats,  though  temporary  in  its  nature. 

During  the  fiscal  year  ending  June  30, 1887,  $19,612.08  were  expended 
in  the  running  expenses  of  the  snagboat  Harry  Sheldon  for  a  very  short 
period.  The  greater  part  of  this  sum  was  expended  in  completing  the 
survey  from  Newport  to  the  mouth  and  in  the  expenses  of  an  improve- 
ment party  working  upon  the  shoals  from  Buffalo  Shoals  to  Batesville. 
This  latter  party  was  at  work  at  the  opening  of  the  fiscal  year  just  re- 
ferred to,  and  continued  their  work  until  forced  to  suspend  on  account 
of  cold  weather. 

The  outfit  for  this  work,  consisting  of  a  commodious  quarterboat  and 
one  or  more  barges  and  the  necessary  tools,  was  floated  down  the  river 
from  shoal  to  shoal,  thus  saving  expense  for  steam  power.  By  this 
means  a  very  long  narrow  channel  was  opened,  having  a  depth  of  at 
least  2  feet*  at  extreme  low  water,  at  an  expense  that  seems  almost  in- 
credible when  the  vast  amount  of  work  absolutely  done  is  considered. 
This  channel  may  be  regarded,  of  course,  as  only  a  temporary  expedient, 
but  as  far  as  possible  the  work  was  done  so  as  to  be  in  keeping  with  the 
])lans  for  the  permanent  improvement  which  will  eventually  be  required. 
It  is  proposed  to  bring  this  work  of  improvement  from  Batesville  to 
Newport,  with  the  small  balance  now  on  hand,  during  the  low- water 
season. of  September,  October,  and  November,  the  design  being  to  make 
the  money  go  as  far  as  possible  by  working  at  the  favorable  season. 

The  snagboat  Henry  Sheldon  was  operated  between  Newport  and  the 
mouth  during  December,  1886,  to  January  15, 1887.    During  this  time 

*  Jast  prior  to  mailing  this  report  I  learn  that  there  are  several  points  at  which 
this  depth  of  2  feet  was  not  provided.  This  does  not  vitiate  the  statement  in  regard 
to  the  very  effective  work  done  for  the  money. 
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the  boat  removed  166  snags,  eat  2,014  trees,  removed  6  drift-piles,  and 
deadened  101  trees,  taking  out  the  worst  obscriictions  out  to  deep  water 
near  the  mouth  of  the  river. 

The  field  work  of  the  survey  was  carried  from  Newport  to  the  mouth, 
and  the  field  maps  nearly  completed.  This  survey  was  carried  on  briefly 
as  follows : 

Tho  shore-line  shall  bo  accurately  uhaiued  by  one  party.  Another  party  shall  trav- 
erse the  river  at  alternate  stations  with  stadia-line,  locating  shoals,  rapids,  and  topog- 
raphy. Both  parties  shall  set  oat  by  taming  angles  from  the  meridian,  and  most 
make  frequent  observations  for  variation,  andrecord  both  compass-bearing  and  true 
azimuth,  and  take  reciprocal  observations  on  stations  vrherever  practicable. 

A  sounding  party  shall  take  soundings  on  lines  at  right  angles  to  the  oarrent  at 
pcintiS  about  1,500  feet  apart,  these  points  to  be  marked  by  sigaal-flags  to  be  located 
by  the  shore  parties.  Between  these  sections  the  sounding  boat  shall  be  kept  in  m  id- 
channel,  sounding  at  every  30  feet. 

Discharge  sections  to  be  taken  at  every  G  miles,  aud  bolow  and  near  the  mouth  of 
each  tributary.  Lev^els  shall  be  carried  along  the  river  bank  ;  wat^er  elevation  to  be 
taken  at  each  sounding  flag.  Bench-marks  to  bo  established  every  mile,  if  practi- 
cable. All  data  possible  relative  to  soil,  character  of  river-bed,  etc.,  to  be  carefully 
secured. 


A  carefully  selected  party,  made  up  of  men  of  known  skill,  was  as- 
signed to  this  work,  under  the  immediate  charge  of  Mr.  G.  E.  Taft,  who 
has  carried  on  several  economical  and  thorough  surveys  in  this  district. 

By  taking  advantage  of  the  season  when  the  leaves  are  off,  and  also 
when  there  is  the  least  sickness,  the  field  work  was  completed  early  in 
January  without  accident  or  interruption  and  at  the  minimum  expense. 

From  the  completion  of  the  field  work  to  the  close  of  the  fiscal  year 
one  assistant  was  engaged  in  working  up  and  plotting  the  field-notes. 

Sufficient  progress  has  been  made  at  this  to  enable  me  to  prepare 
plans  and  estimates,  though  the  maps  are  not  as  yet  in  proiier  shape 
for  preservation  and  reference. 

The  amount  allotted  for  the  survey,  owing  to  the  care  taken  in  select- 
ing the  party  and  the  time  for  the  work,  will  prove  more  than  sufficient 
for  the  completion  of  the  maps.  As  provided  in  the  act,  the  balance  of 
this  allotment  will  be  applied  to  the  general  improvement  of  the  river. 

It  may  be  noted  in  passing  that  this  completes  the  survey  of  the  en- 
tire river  at  a  cost  much  below  the  original  estimate,  and  is  due  to  the 
two  facts  already  mentioned,  to  which  may  be  added  a  third,  namely, 
that  the  appropriations  were  so  made  and  expended  as  to  be  practically 
continuous,  resulting  in  the  economy  of  about  40  per  cent. 

It  is  not  recommended  that  any  further  appropriations  be  made  for 
the  temporary  improvement  of  the  shoals,  if  provisions  are  to  be  made 
soon  for  the  permanent  improvement,  plans  and  estimates  of  which  fol- 
low. 

With  the  snagging  operations  the  case  is  a  little  different. 

To  make  a  close  estimate,  $8,000  will  be  required  annually  for  the  first 
two  years  of  the  permanent  improvement,  probably,  to  remove  such  stray 
snags  as  may  accumulate.  It  is  possible  that  this  sum  may  be  needed 
a  third  year,  but  this  river  being  so  much  more  susceptible  to  i»erina- 
nent  improvement  than  the  Arkansas,  it  is  probable  thnt  two  years^ 
work  on  the  permanent  construction  would  stop  nearly  all  bank  cuvinjf, 
at  least  so  nearly  so,  that  by  using  a  supply-boat,  fitted  with  snagging 
appliances,  the  few  snags  met  with  could  be  removed  without  extra  ex- 
pense to  the  appropriation  over  and  above  that  necessary  to  maintain 
such  a  boat  for  the  prosecution  of  the  works. 
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Plans  and  estimates  for  the  permanent  improvement  will  be  ready 
before  November  t.  They  could  not  be  prepared  in  time  to  sabmit  with 
this  report  without  detriment  to  the  other  interests  of  the  district. 

Money  statement 

July  ly  1886,  amount  available t7t936.84 

Beoeived  irom  sale  of  fuel  to  officer 6.00 

Amount  appropriated  by  act  approved  August  5,  1886 18, 000. 00 

t25, 942. 84 

Jaly  ly  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 v. 19,234.14 

Jaly  1^  1887,  outstanding  liabilities... 277.94 

19.512.08 

Jaly  1,  1887,  amount  available 6,430.76 


{Amount  (^timated)  jrequired  for  completion  of  existing  project,  snag- 
ging annually 8,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


KZPKN8B  ACCOUNTS,  IMPROVING  WHITE  RIVER, .  ARKANSAS. 

Pay-roU,  labor,  etc $16,182.8/ 

Subsistence  supplies 2,337.07 

CSeneral  supplies 466.35 

Stationery 47.68 

Medicine - 10.45 

Traveling  expenses 157.83 

Transportation 121.36 

Fuel 121.09 

Telegraph  service 8.28 

Office  rent 30.00 

19, 481. 98 
Beaerved  as  per  letter  from  Chief  of  Engineers  dated  April  21,  1887 30. 10 

19,512.06 


V  ID. 
IMPKOVEMENT  OP  BLACK  RIVEB,  ARKANSAS  AND  MISSOURI. 

Before  any  improvements  were  made  upon  this  river  its  channel  was 
choked  with  logs  and  snags,  and  obstructed  by  overhanging  trees,  and  in 
many  places  shoals  interfered  with  its  navigation  at  low  water  by  any 
but  very  light-draught  boats. 

Its  banks  caved  but  little  and,  except  at  the  shoals,  it  was  character- 
ized by  greater  depth  of  water  than  is  found  in  streams  generally  in  its 
vicinity,  due  to  its  being  narrow  and  its  banks  firm. 

The  original  plan  for  its  improvement  contemplated  the  removal  of 
the  obstructions  and  the  improvement  of  the  shoals,  the  latter  by  wing 
dams.  A  few  sloughs  were  to  be  closed  up  so  as  to  confine  the  water  to 
the  main  channel. 

Up  to  June  30, 188C,  $50,732.12  had  been  expended  in  carrying  out 
the  above  plan. 

The  river  as  a  whole,  compared  with  the  river  prior  to  any  attempts 
at  improvements,  gave  evidence  of  persistent  effort,  along  the  general 
8872  ENO  87 97  • 
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line,  though  too  desultory,  owing  to  the  small  amounts  appropriated  and 
the  irregular  intervals  at  which  these  appropriations  were  made. 

By  acts  approved  August  5, 1886,  $5,000  was  appropriated. 

With  the  accurate  knowledge  had  of  the  river,  an  application  of  this 
sum  was  made  that  gave  a  splendid  channel,  except  one  or  more  sboBls, 
for  126  miles  up  the  river,  and  work  was  begun  looking  to  completing 
the  plan  so  far  as  snags  and  overhanging  tiies  were  concerned,  wfal^ 
plan  contemplated  work  as  high  as  Poplar  Bluff,  Mo. 

The  snagboat  Henry  Sheldon^  under  Oapt.  Henry  Hennegin,  by  dint 
of  great  economy  of  time,  and  sound  judgment  as  to  points  at  which 
work  was  most  required  on  the  part  of  her  excellent  commander,  suc- 
ceeded in  reaching  a  point  within  68  miles  of  the  point  at  which  work 
from  Poplar  Bluff  down  was  stopped  a  few  seasons  ago. 

To  effect  this,  540  snags  were  destroyed,  10,130  overhanging  tiees 
were  cut,  4  drift-piles  were  removed,  and  16,004  trees  were  deadened, 
confirming  Major  Handbury's  opinion  that  a  light-draught  boat  espe 
cially  equipped  for  this  river  would  give  the  best  results. 

This  is  a  very  deserving  river.  Its  waters  are  very  much  nsed,  and 
since  the  thorough  opening  np  is  so  nearly  accomplished,  it  is  most 
earnestly  recommended  that  $15,000  be  made  available  at  once  to  com- 
plete this  part  of  the  project,  and  to  remove  as  many  suags  as  may  have 
been  carried  out  into  the  improved  from  the  unimproved  partv  The 
sooner  the  unimproved  river  has  attention,  the  less  the  expense  of  main- 
taining the  improved  section. 

Eight  thousand  dollars  additional  is  recommended  for  the  improve- 
ment of  the  shoals,  but  if  it  is  thought  that  $23,000  can  not  be  devoted 
to  this  river,  it  would  be  the  best  policy  to  appropriate  entirely  for 
surging,  etc.,  that  is,  for  any  sum  under  $15,000,  that  this  may  be  done 
while  the  snag-boat  is  new. 

All  the  work  was  done  by  hired  labor  and  the  purchase  of  materid 
in  open  market,  as  this  was  believed  to  be  most  economical  and  ad van- 
tageousto  the  Government. 

GOMMEBOB. 

The  amount  of  commerce  when  work  of  improvement  began  may  be 
inferred  from  the  following  statement  taken  from  Annual  Beport,  Chief 
of  Engineers,  1880,  page  1326 : 

From  the  U^per  Black  great  qaantities  of  staves  are  takeo,  and  from  the  Lower 
Black  it  is  estimated  that  from  10,000  to  12,000  bales  of  cotton  are  shipped  to  Mea- 
phis  and  other  markets  and  other  shipments  (amount  not  known)  go  over  the  Suat 
Lonis  and  Iron  Mountain  to  Saint  Lonis. 

As  to  effect  upon  rates  of  insurance  and  freight,  insurance  companies 
have  not  acted  upon  the  matter.  It  is  expected  the  rates  will  be  re- 
duced. The  work  is  just  beginning  to  tell  upon  freight,  and  it  is  too 
soon  to  state  definitely  as  to  rates. 

As  to  effect  upon  rates  of  competing  routes  of  transportation,  this 
river  parallels  the  Saint  Louis,  Iron  Mountain  and  Southern  Railroad 
for  over  100  miles.  There  can  be  no  question  as  to  water  f?«.  rail  trans- 
portation.   Keliable  parties,  state  that  the  effect  will  be  marked. 

As  to  prospective  advantages  to  commerce,  if  completed,  I  have  been 
nnable  to  get  statistics  from  but  one  of  Uie  boats  plying  on  the  Black 
Biver.  During  1886  it  handled  27,300  tons  of  fifeight,  and  has  con- 
tracted for  36,400  tons  for  1887. 

There  is  no  computing  the  prospective  advantages  to  commerce.  The 
country  is  only  just  beginning  to  be  opened  up,  and  is  susceptible  prac- 
tically of  unlimited  developments.  It  ia  di^^t  to  estimate  the  bene- 
fits to  tho  Qommnnity  if  completed, 
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This  river  is  one  of  the  deepest  in  the  State.  As  a  natural  highway 
it  surpasses  the  Arkansas  River.  Its  banks  cave  bat  little,  and  when 
the  standing  timber  has  been  cleared  off  so  that  snags  do  not  accuma- 
late,  it  will  not  give  much  trouble  as  a  navigable  stream. 

It  is  destined  to  become  in  the  near  future  a  part  of  a  great  parallel 
transportation  line  to  New  Orleans,  competing  with  the  Missouri  Pa- 
cific system  of  railroads  for  the  traffic  of  an  immense  territory. 

The  confines  of  such  a  report  as  this  are  too  limited  to  do  justice  to 
this  river.  Were  they  more  extended,  I  doubt  if  it  were  possible  to 
forecast  the  great  benefits  that  will  flow  from  its  maintenance  as  a 
navigable  stream. 

Money  statement 

July  1,  1866,  amonnt  available 1502.78 

Beoeivedby  sale  of  fuel  to  officer 7.50 

AmooDt  appropriated  by  act  approved  AnguBt  5, 1886 5,000.00 

5, 510. 28 
July  1,  1887,  amoant  expended  daring  fiscal  year,  exclosive  of  liabilities 

outstaodiDg  Jnly  1, 1886 4,903.39 

July  1,  1887,  amount  available 606.89 

{Amount  (estimated)  required  for  completion  of  existing  jproject,  annually  8, 000. 00 

Amoant  that  can  be  prohtably  expended  in  fiscal  year  ending  Jane  30, 1889  23, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867.  if 

EXPEKSB  ACCOUNT,  IMPBOVING  BLACK  RIVER,   ARKANSAS  AND  MISSOURI.  ^ 

Pay-roll,  labor,  etc |3,753.98 

8  nlMistence  supplies 713.43 

Traveling  expenses 62,17 

Fael 153.15 

Stationery 22.84 

Greneral  supplies 178.59 

Medicine 3.10 

Transportation 14.25 

Telegraph  service 1.88 

4, 903. 39 

D 
V  II. 

IMPROVEMENT  OF  ST.  FRANCIS  RIVER,  ARKANSAS. 

This  appropriation  was  made  by  act  approved  July  5, 1884,  and  is 
the  first  separate  appropriation  made  for  the  entire  river. 

Earliest  appropriation  made  for  this  river  under  any  head  was  made 
by  act  approved  March  2, 1833.  Summing  up  all  the  various  works  of 
improvement,  it  may  be  inferred  that  prior  to  1833  this  river  was  much 
choked  with  drift-piles,  logs,  and  snags,  and  its  waters  spread  out 
through  a  great  variety  of  sloughs,  while  overhanging  trees  added  to 
the  difBculties  of  navigation. 

In  the  originally  adopted  project  snagging  operations  figured  largely, 
and  attempts  have  been  made  to  close  up  some  of  the  many  sloughs. 

This  river  has  been  united  so  often  with  the  White  Biver,  and  also 
with  the  Black  River,  that  it  is  impossible  to  give  exactly  how  much 
had  been  expended  upon  the  St.  Francis  River  to  June  30, 1884. 

After  a  careful  study  of  House  Ex.  Doc.  No.  64,  Forty-eighth  Oon- 
<rre88,  fir^t  session  the  approxio^ate  amount  is  set  down  as  not  under 
$70,000  or  over  $100,000. 
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small,  and  from  the  best  authority  I  have  been  able  to  secure  amoaated 
to  a  few  staves  taken  out  by  flatboats  propelled  by  hand. 

Good  authorities^  familiar  with  the  river,  state  that  if  the  river  was 
properly  improved  freight  would  be  reduced  from  $1  per  hundred  by 
wagon  to  30  to  35  cents  per  hundred  by  boat. 

From  what  precedes  it  will  be  seen  that  there  are  no  comx>eting  pub- 
lic routes;  the  territory  drained  by  this  river  is  almost  entirely  de- 
pendent on  the  river  for  transportation. 

As  to  the  prospective  advantages  to  commerce  it  completed,  they  are 
practically  beyond  computation.  On  one  reach  of  river  an  expenditure 
of  $1,500  last  season  resulted  in  500  car-loads  of  merchandise  being 
taken  off  the  banks  in  less  than  six  months,  and  up  to  the  present  time 
had  increased  the  commerce  20  per  cent.  Four  lettem  in  my  posses- 
sion, from  individuals  quite  widely  separated,  all  agree  upon  one  point, 
namely,  that  the  products  of  the  country,  and  nence  its  commerce,  would 
be  increased  100  per  cent,  annually  were  the  river  improved  according 
to  the  present  plans. 

Some  idea  of  the  general  benefits  to  be  conferred  upon  the  community 
by  the  completion  of  the  works  may  be  formed  from  the  fact  that,  with 
the  river  only  about  half  prepared  for  navigation,  there  was  shipped  in 
1885  and  1886,  in  the  extreme  upper  part  of  it,  500  tons  of  merchandise, 
600,000  staves,  and  700,000  feet  of  lumber. 

Extending  the  limit  a  few  miles  lower,  and  we  have  as  the  present 
yearly  commerce : 

Lumber,  valaed  at $3,150,000 

Staves,  valaod  at 225,000 

CottoD,  valued  at 450,000 

Corn,  valued  at 300,000 

Pork,  valued  at 300,000 

Potatoes,  valued  at 100,000 

Miscellaneous,  valued  at 300,000 

From  the  lower  two- thirds  of  the  river,  during  medium  and  high- water 
stages,  there  is  shipped  weekly  25,000  bales  of  cotton,  250,000  sacks  of 
cotton  seed,  and  about  175  tons  of  merchandise. 

Letters  to  support  these  facts  will  be  found  in  my  last  annual  report 

Comments  as  to  benefits  are  unnecessary.  This  is  one  of  the  most 
deserving  rivers  in  the  State. 

The  people  in  the  upper  river  hope  that  the  work  of  this  season,  with 
the  small  balance  on  hand,  will  enable  them  to  establish  a  river  mail 
route. 

The  lower  portion  of  the  river  differs  to  a  certain  extent  from  the 
upper  reaches  in  being  in  indirect  competition  with  certain  railroads. 
The  letter  appended,  marked  A,  from  Mr.  James  D.  Bandall,  coven 
such  ground  as  may  not  have  been  covered  in  what  precedes. 

Money  statement 

July  1, 1836,  amount  available |54.37 

Amount  appropriated  by  act  approved  August  5, 1886 8, 000. 00 

8,064.37 
July  1, 1887,  amount  expended  duriug  fiscal  year,  exclufiive  of 

liabilities  outstanding  July  1,  1886 |6,323.40 

July  1, 1887,  outstanding  liabilities 807.90 

' 7,13l.» 

July  1, 1887,  amount  available 9XX.(n 
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f  Amount  ( estimated )  reqalred  for  completion  of  existiog  project  ann ually .    |S,  000. 00 
J  Amoant  that  can  be  prontablvexx>encfed  in  iiscal  year  ending  Jnne  30,  lb89      8,000.00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
t     harbor  acts  of  1866  and  186/. 

EXPENSE  ACCOUOT*,  IMPROVINO  ST.  FRANCIS  RIYER,  ARKANSAS. 

Pay-roll,  labor,  etc , |4,126.44 

General  supplies 1,170.08 

Sabsistence  supplies 976.22 

Fuel .: 42.50 

Telef^ph  service 11.55 

Stationery 26.26 

Traveling  expenses 310.75 

Transportation .' 451.50 

Medicine 3.10 

7,118.40 
Beserved  as  per  letter  from  Chief  of  Engineers,  dated  April  21, 1887 12. 90 

7, 131. 30 


A. — LETTER  FROM    MR.  JAMES  D.  RANDALL. 

Memphis,  Tbnn.,  May  31, 1887. 

Dear  Sir  :  Yours  of  the  18tli  instant  asking  for  information  in  regard  to  the  im- 
provement of  the  St.  Francis  River  to  hand  and  contents  carefully  noted. 

I  am  not  now  interested  in  the  transportation  business  on  that  stream,  and  without 
considerable  trouble  to  myself  I  could  not  answer  your  first  (j^uestion. 

To  your  second  question,  I  will  say  that  if  the  St.  Francis  River  was  so  improved 
aa  to  admit  of  boats  running  all  the  year,  freights  would  be  reduced  33^  per  cent. 

To  your  third  question,  I  will  say  that  if  such  improvement  was  made  the  railroads 
would  reduce  their  rates  during  low- water  season  from  25  to  50  per  cent. 

This  low- water  season  lasts  from  three  to  four  months.  '  For  that  time  the  steamers 
are  not  now  able  to  run  on  the  river,  and  in  consequence  of  having  a  monopoly 
at  most  points,  the  railroads  advance  rates.  When  navigation  on  the  river  is  resumed 
by  the  steamers  the  railroads  reduce  rates  again. 

To  the  fourth  question,  I  will  say  that  shipments  by  river  would  be  fully  doubled 
if  the  river  could  be  made  navigable  all  the  year. 

Owing  to  the  uncertain  condition  of  the  river  which  comes  at  the  season  of  the  year 
when  the  crops  are  being  moved,  planters  and  merchants  sometimes  make  contracts 
Tvith  the  railroads  for  an  all-the-year  rate,  binding  themselves  to  give  the  railroads 
all  of  their  freighting  for  twelve  months.  When  tnis  is  done  the  rate  is  about  25iKir 
cent,  above  high- water  rates  by  boat. 

I  think  one  of  the  greatest  mistakes,  one  that  cripples  the  work  of  river  improve- 
ment more  than  any  other,  is  in,  making  changes  of  the  officers  in  charge  of  the  dis- 
tricts. 

About  the  time  one  officer  gets  familiar  with  the  kind  of  work  required,  etc.,  he 
is  removed  and  a  new  one  put  in  his  place.  I  believe  you  will  agree  with  me  in 
this.    •    *    * 

Most  respectfully, 

Jas.  D.  Randall. 

Capt.  H.  S.  Tabbr, 

United  States  Engineer. 


Vl2. 

IMPROVEMENT  OF  L'ANGUILLE  RIVER.  ARKANSAS. 

This  river,  like  all  the  streams  in  eastern  and  southeastern  portions 
of  Arkansas  before  being  improved,  was  obstrncted  by  logs,  snags,  and 
overhanging  trees,  and  the  shoals  incident  to  accumulation  of  snags 
and  logs. 

The  original  plan  of  improvement,  begun  in  1879,  contemplated  the 
removal  of  these  obstacles,  and  up  to  June  30, 1885,  $13,850.53  has  been 
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expended  in  such  a  way  as  to  remove  all  obstxuctions  to  Davigatioti  at 
inediam  stages  of  water,  leaving  a  balance  of  $3,149.47. 

There  was  a  considerable  interim  In  the  expenditure  of  this  appropri- 
ation, due  to  there  being  no  plant  in  this  district  adapted  to  the  l^aace 
of  the  work,  which,  to  be  effectual,  had  to  be  done  very  near  low  water. 

Towards  the  close  of'  the  fiscal  year  ending  June  30, 1886,  the  new 
light-draught  hand -propelled  snag-boat  A.  B,  Johnson^  belonging  to  the 
St.  Francis  Biver  and  exactly  adapted  to  this  work,  was  transferred 
to  this  river  and  work  beguD.  Up  to  June  30, 1886,  $16,258.33  had  been 
expended,  but  high  water  prevented  the  completion  of  the  work. 

During  the  fiscal  year  ending  June  30,  1887,  the  entire  balance, 
$741.67,  has  been  expended.  This  sum,  with  what  was  expended  tiie 
year  before,  being  all  expended  at  low  water,  and  with  a  powerful  boat 
that  could  be  run  at  a  minimum expeose,  cleared  all  the  obstacles  out  of 
the  channel  from  Marianoa  to  the  mouth,  except  for  the  distance  of  about 
1  mile  from  the  mouth  up.  Provision  was  made  to  work  this  also,  but  the 
assistant  in  charge  aud  the  larger  part  of  the  party  was  suddenly  pros- 
trated with  fever,  and  this  so  demoralized  the  party  that  what  might 
have  been  accomplished  was  by  this  accident  placed  a  littJe  beyond  the 
amount  that  could  be  practically  reached. 

Eventually  some  provision  will  be  required  to  enable  boats  to  reach 
Marianna  at  extreme  low  water. 

At  present  they  are  obliged  to  stop  3  miles  below.  As  the  interests 
of  commerce  do  not  warrant  this  outlay  at  present,  no  further  appro- 
priations are  recommended. 

GOMMEBOR. 

The  amount  of  commerce  when  work  of  improvement  began  may  be 
inferred  from  the  following  statement  which  appeared  in  Annual  Re- 
port Chief  of  Engineers,  1879,  page  969:  *«  There  is  brought  out  of  the 
I/Anguille  about  25,000  bales  of  cotton  annually,  and  when  the  improve- 
ment of  the  river  is  completed  a  large  quantity  that  is  now  ship^d  l^ 
railroads  and  also  hauled  to  the  St.  Francis  will  be  brought  out  by 
steamboats." 

As  to  efifects  of  rates  upon  insurance  and  freight,  the  improvement 
reduced  freight  to  Memphis  65  cents  per  bale  ui>on  cotton,  and  to  New 
Orleans  20  cents  per  bale. 

As  to  effect  upon  rates  of  competing  routes  of  transportation  it  costs 
75  cents  per  bale  to  ship  cotton  from  Marianna  to  Memphis  by  river  and 
$1.40 by  rail ;  $1.45  by  rail  to  New  Orleans,  and  $1.25  by  water;  cot 
ton-seed  $3.30  per  ton  to  market  by  rail,  $2  by  water. 

As  to  prospective  advantages  to  commerce  if  completed',  the  works 
being  completed  so  far  as  the  original  project  required,  it  only  remaios 
to  state  what  the  commerce  now  is. 

In  1885-^86,  6,467  bales  of  cotton  were  shipped  by  river  from  Ma- 
rianna, the  head  of  medium  stage  navigation,  and  3,017  bales  by  rail. 
Four  thousand  sacks  of  cotton-seed  were  shipped  during  same  jteriod. 
During  the  season  there  is  now  received  by  water  over  5,000  tons  of 
freight.  Reference  to  No.  4  shows  that  2,500  bales  of  cotton  repre- 
sented the  trade  of  this  river  prior  to  its  improvement.  The  improve- 
ment has  certainly  wrought  great  benefit  to  this  community.  This  is 
a  fair  sample  of  what  may  be  done  for  every  community  in  this  Static 
where  water-ways  are  being  improved,  with  the  exception  that  many 
of  them  have  a  better  river  to  begin  with. 
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MoTiey  statement. 

July  1,  1886,  amount  available $741.67 

July  1, 1887,  amoant  ezpeDded  during  fiscal  year,  exclasive  of  liabilities 

outstanding  July  1,  1886 : 741.67 

SXPENSK  ACCOUNT,  IMPROVUfG  L'AKGUILLE  RIVKR,   ARKANSAS. 

I>ajr-rol),  labor,  etc |484.12 

Subsistence  supplies 97. 12 

Oeneral  supplies 6.60 

"Traveling  expenses 75.45 

Fuel 16.  .59 

Telegraph  service 4.09 

Transportation 41.60 

Hire  of  Jack-screws 1.00 

Stationery 15.10 

741. 67 


Vx3, 

BE-EXAMINATION  OF  THE  LITTLE  RIVER,  ARKANSAS. 

United  States  Engineer  Office, 

Little  EoeJe,  Ark.y  February  7, 1887. 

General:  Iq  accordance  with  the  requirements  of  letters  dated 
OfQce  of  the  Ghief  of  Engineers,  Washington,  D.  C,  September  27  and 
October  28, 1886, 1  have  thelionor  to  submit  the  following  report  upon 
the  re-examination  of  the  Little  Eiver,  Arkansas. 

It  being  found  impossible,  consistent  with  the  interests  of  the  works 
under  my  charge,  to  make  this  examination  in  person,  a  competent  civil 
engineer  of  experience  and  reliability  was  engaged  to  make  the  exami- 
nation, and  from  his  very  full  report  now  lyin^  before  me  I  am  able  to 
make  the  following  statements,  viz : 

This  river  may  be  said  to  have  two  distinct  districts — one  hilly  in 
character,  the  other  level  and  alluvial  in  character. 

From  its  mouth  up  for  a  distance  of  55  miles  it  is  navigable  for  eight 
or  nine  months  of  the  year,  and  for  35  miles  of  these  55  it  is  navigable 
the  year  round  for  boats  drawing  3  to  4  feet  of  water.  Beginning  at 
its  mouth  the  first  55  miles  require  no  improvement  to  meet  the  demands 
of  navigation.  At  the  end  of  the  55th  mile,  or  at  Hood's  Landing,  the 
entire  character  of  the  river  changes.  From  this  point  the  fall  is  so 
great  that  the  river  consists  of  a  series  of  holes  and  rocky  shoals.  To 
render  ic  navigable  at  even  medium  stages  would  require  an  outlay  so 
entirely  disproportionate  to  the  benefits  to  be  conferred  that  it  would 
be  a  waste  of  time  to  even  consider  the  question. 

In  my  judgment  the  river  above  Hood's  Landing  is  not  worthy  of 
improvement.  Below  Hood's  Landing  it  now  meets  every  demand  of 
commerce.    No  further  action  is  therefore  required. 

The  time  may  come  when  it  may  be  desirable  to  make  the  river  navi- 
gable the  year  round  as  high  as  Hood's  Landing,  but  that  time  has  not 
yet  arrived. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabbr, 
Captain  of  Engineers, 

Brig.  Gen.  Jas.  G.  Duane, 

Chief  of  Engimersj  U,  S,  A. 
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V  14. 

preliminary  examination  of  saline  river,  arkansas. 

United  States  Engineer  Oppiob, 

Little  Rocky  Ark.^  February  7,  1887. 

General:  In  accordance  with  the  requirements  of  letters  dated 
Office  of  the  Chief  of  Engineers,  Washington,  D.  0.,  September  27  and 
October  28, 1  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  the  Saline  Biver,  Arkansas,  viz : 

Having  in  my  possession  full  data  in  regard  to  this  river  from  Big 
Island  to  its  mouth,  it  only  remained  to  examine  it  from  this  point  some 
60  miles  further  up-stream,  or  to  that  point  beyond  which  its  navigation 
should  be  found  impracticable. 

It  being  found  impossible,  consistent  with  the  interests  of  the  works 
under  my  charge,  to  make  this  examination  in  person,  a  competent  civil 
engineer  of  experience  and  reliability  was  engaged  to  make  the  exami- 
nation, and  from  his  very  full  report  now  lying  before  me  I  am  able  to 
make  the  following  statements,  viz : 

There  is  only  water  enough  in  this  reach  for  navigation  from  Feb- 
ruary to  about  June  1.  It  is  only  a  question  of  water,  as  there  are  no 
obstructions  except  the  railroad  bridge  *  already  made  the  subject  of 
special  report  in  another  communication. 

A  very  careful  examination  was  made«  but  aa  there  could  be  nothing 
done  to  increase  or  prolong  the  supply  of  water,  it  does  not  seem  desir- 
able to  enter  into  details.  In  fact  I  incline  to  the  opinion  that  the  ex- 
amination was  intended  more  for  the  lower  reaches.  As  I  had  the  facts 
for  these  reaches  fresh  to  hand,  it  seemed  best  to  complete  the  reconnais- 
sance of  the  entire  navigable  reach  and  thus  have  upon  record  data 
concerning  the  entire  river. 

As  to  the  reach  from  Big  Island  to  the  mouth,  a  distance  of  260  miles, 
my  annual  report  for  18^,  page  1598,  Annual  Report  Chief  of  Engi- 
neers, 1885,  states  that  work  was  completed  upon  this  reach  December 
20,  1884,  and  that  the  river  was  left  in  good  navigable  condition  at 
medium  stages  as  high  as  Longview,  and  at  high  water  as  high  as  Mount 
Elba  (a  point  within  the  reach  recently,  i.  «.,  above  Big  Island).  As  to 
the  necessity  of  further  improvement  of  the  reach  from  Big  Island  tx>  the 
mouth,  on  page  1598,  Annual  Keport  Chief  of  Engineers,  1885,  after 
careful  consideration,  I  state — 

That  thiB  atream  wiU  at  some  time  be  a  valaable  artery  of  commerce  there  seeniB 
little  room  for  doubt ;  bat  at  present  the  conntry  is  not  safficiently  settled.  It  wonld 
seem  advisable,  now  that  it  is  pretty  well  cleaned  out,  to  watch  the  result  in  the  way 
of  developinff  the  conntry  before  another  appropriation  is  made.  For  a  year  or  two 
the  river  will  remain  in  its  present  condition,  -and  this  will  i;ive  time  to  see  whetiier 
it  will  be  improved  by  the  boats,  and  then  from  $5,000  to  $6,000  a  year  could  be  profit- 
ably expended  in  securing  an  open  river  as  far  up  as  Driftwood. 

While,  therefore,  no  appropriation  is  recommended  for  the  year  ending  June  ^ 
1887,  the  question  of  further  improvement  is  left  contingent  upon  the  results  of  the 
work  done  so  far. 

Again,  on  page  1388,  Annual  Beport  Chief  of  Engineers,  1886, 1  state- 
That  there  was  expended  on  this  river  up  to  June  30, 1885.  $20,951.70.    This  hss 
given  much  relief  to  navigation,  and  has  practically  cleared  tne  river  so  fiir  aa  pres- 
ent navigation  demands. 

Until  tne  requirements  of  commerce  are  greater  than  they  are  now,  it  is  notieooia- 
mended  that  any  further  appropriation  be  made. 

*The  railroad  bridge  is  owned  and  used  by  the  Saint  Louis,  Arkansas  and  Texst 
Railroad  Company,  and  is  an  obstruction  to  the  free  and  safe  navigation  of  the  river 
from  February  1  to  June  1.  This  bridge  is  near  Rison,  Ark.,  and  does  not  seem  to 
have  been  constructed  in  acconlance  with  the  terms  contaiuod  in  act  approved  June 
37, 1882,  Forty-seventh  Congress,  first  session,  chap.  240. 
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From  all  that  precedes,  the  situation  of  the  river  as  a  whole,  for  320 
miles  that  it  is  navigable,  is  such  that  I  do  not  feel  warranted  in  mak- 
ing any  recommendations  for  farther  survey,  nor  for  the  expenditure  of 
any  further  money  for  improvements. 

The  records  of  this  office  are  so  kept  that  the  engineer  in  charge  will 
be  able  to  see  that  it  was  expected  that  the  reach  below  Big  Island 
would  require  attention  in  the  future. 

This  will  enable  the  Congress  of  the  United  States  to  afford  aid  to 
this  section  at  once  when  required  by  the  future  development  of  the 
gection,  a  matter  to  be  determined  from  commercial  statistics  and  boats 
using  the  river.  At  present  onl3^  one  boat  uses  the  river  and  it  makes 
but  one  trip  a  year. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabeb, 
Captain  of  Engineers. 

Brig.  Gen.  Jas.  0.  Duane, 

Chief  of  Engineers  J  U.  8.  A. 


V  15. 

preliminary  examination  of  cache  river,  arkansas. 

United  States  Engineer  Office, 

Little  Eoehy  ArJc.j  January  22, 1887. 

General:  In  accordance  with  the  requirements  of  letters  dated  Of; 
fice  of  the  Chief  of  Engineers,  Washington,  D.  C,  September  27  and' 
October  28, 1  have  the  honor  to  submit  the  following  report  upon  the 
piseliminary  examination  of  the  Cache  River,  Arkansas. 

It  being  found  impossible,  consistent  with  the  interests  of  the  works 
under  my  charge,  to  make  this  examination  in  person,  a  competent 
civil  engineer  of  experience  and  reliability  was  engaged  to  make  the 
examination,  and  from  his  very  full  report  now  before  me  I  am  able  to 
make  the  following  statements,  viz : 

Ko  further  examinations  will  be  necessary  to  enable  me  to  submit 
plans  and  estimates  for  the  improvement  of  the  navigable  reach  of  this 
river. 

It  is  worthy  of  improvement,  and  the  outlay  necessary  for  the  same 
is  fully  warranted  by  the  interests  involved. 

It  appears  that  there  are  70  miles  of  this  river  from  its  mouth  to  River- 
side that  are  navigable,  with  more  or  less  difficulty,  for  about  seven 
months  of  the  year. 

Above  Riverside  the  river  becomes  a  s^amp  with  numerous  chan- 
nels that  could  not  be  united  in  one  without  an  outlay  wholly  dispro- 
portionate to  the  benefits  to  be  conferred. 

There  is  a  river  trade  along  the  70  miles  in  question  amounting  to 
8,000  bales  of  cotton  annually  and  2,184  tons  of  freight.  The  timber  is 
large  and  clear  and  abundant,  and  would  alone  warrant  the  outlay. 

A  railroad  runs  through  the  section,  but  its  freight  rates  are  so  high 
that  it  disheartens  producers. 

Experience  in  this  State  has  shown  that  similar  rivers,  when  cleared 
of  snags  and  drift,  have  added  to  the  material  prosperity  of  the  section 
involved  in  such  a  way  as  to  be  susceptible  of  proof  from  the  records. 

All  that  is  requisite  is  to  free  the  river  of  snags,  logs,  and  drift  piles. 

The  I/Anguille  River  was  similarly  choked  a  few  years  ago.  Before 
being  cleared  its  commerce  was  represented  by  2,500  bales  of  cotton. 
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After  being  cleared,  commerce  now  amoants  to  5,467  bales  of  cotton, 
4,000  sacks  of  cotton  seed,  and  5,000  tons  of  freight.  And  this  was  only 
on  a  lO-milo  reach  of  river. 

Other  rivers  might  be  mentioned  with  similar  figures. 

With  the  foregoing  in  view  it  is  recommended  that  $7,000  be  appro- 
priated for  improving  this  river  from  Eiverside  to  its  mouth,  to  be  ap- 
plied as  follows,  viz : 

For  bailding  and  equipping  one  small  band-propelled  snagboat $3, 000 

For  running  expenses  of  this  boat  five  months,  at  |800  per  month 4, 000 

Total 7,000 

Before  closing  this  report  it  is  m^^  duty  to  invite  attention  to  the  fact 
that  two  railroad  bridges  span  this  river  unprovided  with  draw-spans, 
and  so  low  as  to  present  an  impassable  obstacle  to  navigation.  One 
belongs  to  the  Memphis  and  Little  Bock  Railroad  Company  and  the 
other  to  the  Missouri  Pacific  system,  being  on  a  line  from  Memphis, 
Tenn.,  to  Bald  Knob,  Ark. 

These  structures  will  be  made  subjects  for  report,  as  required  by  law. 
They  will  have  to  be  altered  before  the  improvement  can  be  success- 
fully  carried  out. 

It  is  presumed  there  will  be  no  difficulty  in  this  matter,  as  the  i>olicy 
of  the  railroads  in  this  State  seems  to  have  been  to  erect  these  bridges 
and  operate  them  just  as  long  as  they  should  be  undisturbed,  and  com- 
ply with  the  law  when  navigation  demanded  the  passage  of  boats. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabeb, 


Brig.  Gen.  JAS.  O.  Duane, 

Chief  of  Engineers^  U.  8.  A. 


Captain  of  Engineers. 


V  i6. 

% 

PRELIMINARY  EXAMINATION  OF  LITTLE  RIVER.  MISSOURI,  PROM  HOR- 

ner8ville  to  its  junction  with  the  st.  francis  river, 

United  States  Enoineer  Office, 

lAUle  Bockj  Ark.,  January  21, 1887. 

General:  In  accordance  with  the  requirements  of  letters  dated 
Office  of  the  Chief  of  Engineers,  Washington,  D.  C,  September  27  and 
October  28, 1  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  the  Little  Biver  from  Homersville  to  its 
junction  with  the  St.  Francis  River,  viz : 

The  amount  allotted  for  the  preliminary  examinations  required  of  riv- 
ers in  my  district  being  small,  considering  the  difficulty  of  reaching 
many  of  them,  caused  delay  in  securing  the  services  of  a  competent 
assistant  until  the  latter  part  of  December.  From  a  very  full  report 
made  to  me  of  the  result  of  this  examination,  I  am  able  to  state  that 
no  survey  will  be  necessary  to  submit  plans  and  estimates  for  the  im- 
provement of  this  reach  of  river.  It  is  worthy  of  improvement,  and 
the  outlay  necessary  to  this  improvement  is  fully  warranted  by  the  inter- 
ests involved. 

It  appears  that  this  reach  of  lake  and  river  is  navigable  with  more 
or  less  difficulty  for  six  months  in  the  year;  also  that  in  this  condition 
there  is  shipped  from  Hor^^crsville  about  20,000  bales  of  cotton,  500,000 
bushels  of  grain,  and  a  considerable  amount  of  stock. 
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This  is  the  only  oatlet  this  section  has  except  wagons.  Like  many 
other  streams  in  this  State,  it  has  upon  its  banks  some  very  fine  tim- 
ber, which  only  waits  a  free  water-way  to  find  a  ready  market. 

Hornersville  is  backed  by  a  large  tract  of  improved  country,  whoso 
main  distributing  point  it  is.  The  water-way  itself  is  partly  a  lake 
and  partly  two  narrow  rivers.  The  lake  extends  about  12  miles  from 
HornersvUle.  This  lake  is  drained  into  the  St.  Francis  Eiver  by  two 
chntes  that  are  known  together  as  Little  Eiver. 

At  extreme  low  water  there  is  less  than  a  foot  of  water  in  the  lake 
on  an  average,  so  that  all  low- water  improvement  is  out  of  the  question. 

The  most  that  can  be  done  is  to  prolong  the  period  of  medium  stage 
of  water  and  remove  the  snags,  logs,  and  drift-piles  that  have  accumu- 
lated in  the  channel.  It  is  proposed  to  accomplish  the  first  by  closing 
one  of  the  chutes.  This  will  probably  indirectly  aid  the  second,  since 
it  will  increase  the  current  in  the  undisturbed  chute  and  prevent  the 
lodgment  of  quite  so  much  drift. 

Besidents  of  the  section  estimate  that  if  one  chute  were  closed  the 
time  that  the  river  and  lake  could  be  navigated  to  Homersville  would 
be  increased  from  six  months,  as  now.  to  eight  months. 

There  is  now  npon  the  St.  Francis  Biver  an  excellent  snagboat,  well 
adapted  to  this  work,  and  which  doubtless  could  be  spared  a  few  months 
from  the  St.  Francis  work. 

A  close  estimate  as  to  the  cost  of  making  the  improvement  as  indi- 
cated above  would  be  about  as  follows: 

Forbnilding  a  dam  300  feet  long,  at  $5  per  Unear  foot $1^,500 

BunniDg  expenses  of  a  hand-propeUed  snagboat  eight  months,  at  $800 6, 400 

Total 7,900 

Add  for  contingencies 100 

Grand  total 8,000 

The  above  sum,  judiciously  expended,  will  afford  great  relief  to  navi- 
gation, and  will  give  a  reasonably  good  channel  for  the  entire  distance 
in  question,  viz.,  65  miles. 

It  is  therefore  recommended  that  improvements  to  this  extent  be 
made.  From  experience  had  in  the  State  with  other  rivers  of  this  char- 
acter I  am  able  to  say  that  the  returns  will  be  immediate,  and  the  com- 
munity will  be  quick  to  take  advantage  of  the  improved  water-way. 

It  should  be  borne  in  mind  that  this  is  a  close  estimate. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabeb, 


Brig.  Gen.  James  G.  Duane, 

Chief  of  Engineers^  U.  8.  A, 


Captain  of  Engineers. 


V  17. 

PRELIMINARY  EXAMINATION  OF  ST.  FRANCIS  RIVER  FROM  GREENVILLE, 

MISSOURI,  TO  THE  ARKANSAS  STATE  LINE. 

United  States  Engineer  Office, 

Little  Bockj  ArJcj  January  18, 1887. 

General:  In  accordance  with  the  requirements  of  letters  dated 
September  27  and  October  28, 1886,  Office  Chief  of  Engineers,  Wash- 
iDgtx)n,  D.  0.,  I  have  the  honor  to  submit  the  following  report  npon  the 
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preliminary  examination  of  the  St.  Francis  River,  from  GreenviUe  to 
the  Arkansas  State  line,  viz : 

Theamoant  allotted  for  the  preliminary  examination  reqnired  of 
rivers  in  my  district  bein^  small,  considering  the  difficulty  of  reaching 
many  of  them,  caused  delay  in  securing  the  services  of  a  competeot 
assistant  until  the  latter  part  of  December. 

From  a  very  full  report  made  to  me  of  the  result  of  this  examinatioQ, 
I  am  able  to  state  that  no  survey  will  be  necessary  to  submit  plans  and 
estimates  for  the  improvement  of  this  reach  of  river. 

It  is  worthy  of  improvement,  and  the  outlay  necesi^ry  to  this  im> 
XNTOvement  is  fully  warranted  by  the  interests  involved. 

¥ox  the  first  12  miles  from  Greenville  towards  the  Arkansas  State  line 
there  are  a  series  of  shoals,  having  a  total  fall  of  about  2  feet.  The  ixxA 
next  to  Greenville  is  4  feet  deep  at  low  water.  The  removal  of  these 
shoals  would  give  relief  to  navigation,  affording  about  2  feet  of  water  at 
low  water.  Some  snags  and  overhanging  trees  need  removing  iu  this 
reach.  The  balance  of  the  reach  examined  is  choked  with  drift  piles, 
overhanging  trees,  snags,  and  has  some  shoals,  due  to  drit't.  There  is 
an  average  depth  of  3  feet  at  extreme  low  water.  The  shoals  will  disap- 
pear when  the  snags  and  drift  material  are  removed. 

The  total  distance  from  Greenville  to  the  head  of  the  present  im- 
provements. Saint  Francis,  is  97  miles. 

The  only  serious  obstructions  to  navigation  are  two  railroad  bridges, 
one  at  Popland,  owned  by  the  St.  Louis,  Iron  Mountain  and  Soathem 
Bailway  Company,  and  the  other  at  Saint  Francis,  owned  by  the  St 
Louis,  Arkansas  and  Texas  Bailway  Company.  These  structures  are 
without  draw-spans,  and  their  lower  chords  are  too  low  to  allow  a  steam- 
boat to  pass  under. 

To  render  this  reach  navigable  it  is  recommended  that  the  shoals 
below  Greenville  be.  cut  out,  and  that  the  snags,  overhanging  trees, 
and  drift  piles  be  removed,  and  for  this  work  the  following  estimate  is 
submitted : 

Removal  of  3,000  yards  of  gravel  and  sand-shoals,  at  30  cents  per  yard |900 

Running  expenses  of  the  snagboat  A,  B,  Johnson  (^ belonging  to  this  river)  for 
eight  months,  at|800  per  month 6.400 

Total 7,300 

PRESENT  COIiOIERGE. 

There  is  raised  annually  in  the  section  that  seeks  transportation  by 
this  route  5,000,000  bushels  of  corn  and  about  15,000  bales  of  cotton. 
This  has  to  be  hauled  30  or  40  miles  on  wagons  to  market  now.  The 
section  is  heavily  timbered,  and  contains  large  quantities  of  fine  oak, 
ash,  gum,  and  sycamore  timber.  This  latter  is  being  secured  by  fur- 
niture dealers  and  cigar-box  factories  in  large  quantities.  The  timber 
alone  would  warrant  double  the  outlay. 

PROSPECTIVE  COMMERCE. 

It  is  difficult  to  forecast  prospective  commerce,  since  this  country  is 
rapidly  settling,  and  is  like  a  new  country  in  development.  In  my 
opinion,  it  is  likely  to  treble  itself  in  five  years  if  given  an  outlet. 

GENERAL  REMARKS. 

This  reach  of  river  connects  with  that  already  under  improvement  at 
Saint  Francis,  and  though  the  letter  called  for  an  examination  to  the 
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Arkansas  State  line,  it  was  thoaglit  best  to  conuect  with  the  improved 
river,  a  distance  of  but  10  miCles  farther,  inasmach  as  the  examiner 
i9iruald  have  to  pass  over  it  in  retarning  to  Little  Bock. 

In  order  to  get  the  United  States  snagboat  up  to  her  work  it  would 
liave  to.  be  opened,  and  would  be  an  item  of  expense.  Hence  the  10 
miles  is  included  in  the  estimate. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabbr, 
Captain  of  Sngineera. 
Brig.  Qen.  Jas.  0.  Duane, 

Chief  of  Engineers^  U.  8.  A* 


APPENDIX  W. 


^PMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 
RIVERS,  IMPROVEMENT  OF  THE  MISSISSIPPI  BETWEEN  THE  MOUTHS 
OF  THE  ILLINOIS  AND  OHIO  RIVERS,  IMPROVEMENT  OF  OSAGE  RIVER, 
MISSOURI  AND  KANSAS,  AND  OF  GASCONADE  RIVER,  MISSOURI. 


REPORT  OF  MAJOR  A,  M.  MILLER,  CORPS  OF  ENGINEERSy  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE '30,  1887,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 


\ 


IMPROVEMENTS. 


1.  Removing  snags  and  wrecks  from  the 

Mississippi  and  Missouri  rivers. 

2.  Mississippi  River  between  the  Ohio  and 

Illinois  rivers. 


3.  Gasconade  River,  Missouri. 

4.  Osage  River,  Missouri  and  Kansas. 


EXAMINATION. 

5.  Osage  River  from  its  mouth  to  Osceola,  with  a  view  to  movable  looks  and  dams, 
or  other  methods  of  improvement. 


United  States  Engineer  Office, 

Saint  Louis^  Mo.,  July  30^  1887. 

Sir:  I  liave  the  honor  to  transmit  herewith  annaal  reports  for  the 
fiscal  year  ending  June  30, 1887,  for  the  works  nnder  my  charge. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major  Corps  of  Engineers, 
The  Chief  of  Engineers,  II.  S.  A. 


Wi. 

REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  AND  MISSOURI  RIVERS. 


MISSISSIPPI  RIVER. 

The  work  for  the  fiscal  year  consisjted  in  the  removal  of  snags  and 
leaning  trees  between  the  mouth  of  Missouri  Eiver  and  Vicksburg, 
Miss.  The  river  was  divided  into  two  districts  or  "  beats,"  the  first 
extending  from  the  month  of  the  Missouri  Biver  to  Memphis,  Tenu., 
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and  the  second  from  Memphis  to  Vicksburg,  Miss.  The  snagboat 
JET.  G,  Wright  was  assigned  to  work  in  the  first  district,  and  the  snag- 
boat  John  N.  Macomb  to  the  second  district. 

The  Wright  began  work  on  October  15,  and  continued  at  work  until 
the  weather  became  too  severe  for  farther  operations,  when  she  was 
called  in  and  laid  up  at  Bushberg,  Mo. 

The  Macomb  started  work  at  Saint  Louis  August  2^,  1886,  and  on  her 
trip  down  removed  the  most  dangerous  obstructions  in  the  first  dis- 
trict, as  the  Wright  was  then  working  in  the  Missouri  River.  She  re- 
mained in  commission,  working  the  second  district  between  Memphis 
and  Yicksburg,  until  February  16, 1887,  when  she  was  laid  up  at  Bas|i- 
berg,  Mo. 

The  work  accomplished  in  the  Mississippi  Biver  was  as  follows: 


Name  of  SDftg-boat. 


I 


SoaKs  palled. 


John  N.  Maoomb 
Totals 


jiamber. 


602 
1.428 


2,000 


Weight. 


Tona. 
9,626 
11,742 


21,868 


Trees 
cut. 


Drift, 
piles  re- 
moved. 


1,201 
4.068  ! 


4 
6 


niB. 


i,5n 


5,260 


10 


4,10 


'  The  work  accomplished  by  the  snagboats  is  of  great  benefit  to  the 
navigation  of  the  river.  Formerly  the  wreck  of  steamboats  by  running 
on  snags  was  a  very  frequent  occurrence.  Since  the  snagboats  have 
been  at  work  it  is  almost  an  unheard-of  occurrence. 

The  annual  changes  taking  place  in  the  channel  of  the  river  caase 
the  continual  appearance  of  new  snags,  either  by  the  scouring  out  of  old 
^*  rack  heaps  "  in  the  bottom,  or  the  caving  in  of  timber  along  the  banks, 
and  a  constant  and  continual  vigilance  is  required  to  keep  the  chaanei 
in  a  safe  condition.  However  opiniouR  may  differ  as  to  the  utility  of 
permanent  improvements  on  rivers  like  the  Mississippi  and  Missoari, 
all  practical  steamboatmen  agree  that  snagboat  service  is  an  un* 
doubted,  immediate,  and  positive  benefit  and  assistance  to  navigation, 
removing  danger  of  loss,  not  only  to  enormously  valuable  property  in 
the  shape  of  ^ats  and  merchandise;  but  of  human  life  as  well,  l^ere 
are  other  obstructions  in  the  Mississippi  Biver  which  are  a  source  of 
dread  and  annoyance  to  pilots.  They  are  the  numerous  wrecks  which 
are  found,  especially  In  the  bad  reaches  of  the  river.  The  amount  of 
funds  available  have  not  justified  the  removal  of  these  obstructions.  As 
they  are  permanent  and  stationary,  they  are  of  less  importance  than 
snags,  but  a  great  benefit  would  be  conferred  on  navigation  by  tb^ 
removal ;  and  it  is  earnestly  recommended  that  an  appropriation  of 
$50,000  be  made  for  the  construction  of  a  suitable  vessel  or  wreoking 
boat  for  their  removal.  The  machinery  of  the  old  snagboat  De  JBtusy 
is  partly  available  for  this  purpose,  and  should  be  utilized. 

With  the  appropriation  recommended  for  the  fiscal  year  ending  Jom 
30, 1889,  it  is  proposed  to  continue  the  removal  of  obstructions  as  here- 
tofore. 

ESTIMATES. 

For  rebuildiDg  one  wooden  soagboat  and  fitting  it  up  for  wrecking  pnrpofles.  950,000 
For  working  expenses  of  two  boats,  eig[ht  months  each,  at  $4,000  per  month.  64,600 
For  repairs,  incidental  work,  and  contingenoies 15,000 


Total 


tf?r 


129,000 
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Money  statement. 

July  1, 1886,  amount  available 18.407.88 

Amoant  appropriated  by  act  approved  Augast  5,  1886, 56, 250. 00 

64, 657. 88 
Jaly  1, 1887,  amoant  expended  daring  fiscal  year,  ezolasive  of  liabilities 

outstanding  July  1,  1886, , 43,583.12 

July  1, 1887,  amount  available 21,074.76 

{Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1889 129,000.00 
Sabmltted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


^ 


MISSOURI  RITBR. 

Operations  on  this  river  daring  the  year  consisted  in  the  removal  of 
snags  and  other  obstrnctions  from  the  channel  and  banks.  The  snag- 
boat  R.  G»  Wright  began  work  on  August  16, 1886.  Owing  to  the  ex- 
tremely low  condition  of  the  river,  the  lowest  known  for  many  yearis, 
she  was  only  able  to  work  up  the  river  as  far  as  De  Witt,  Mo.,  the  usual 
run  being  from  the  mouth  of  the  river  to  Kansas  City,  and  above  when 
necessary.    She  returned  to  Saint  Louis  on  October  12, 1886. 

The  work  in  the  Missouri  Eiver  should  be  begun  in  the  spring  as 
early  as  the  stage  of  water  will  permit  and  before  the  June  rise ;  after 
this  has  subsided  the  low- water  work  should  be  done.  Owing  to  lack 
of  funds  this  method  could  not  be  adopted,  and  a  comparatively  small 
amount  of  work  was  done,  as  follows : 


K ame  of  snag-boat. 

Snafcs  pnlled. 

Trees 
out. 

Drift- 
piles  re- 
moved. 

Miles 

Kumber. 

Weight. 

run. 

r  Q.  Wriirht 

824 

Tons. 
7,611 

73 

9 

620 

Work  on  the  new  snagboat  0.  B.  Suter  was  completed,  except  her 
quipment  and  final  steam-fitting,  which  was  postponed  to  await  further 
ppropriation.  She  is  a  light-draught  snagboat,  with  steel  hull,  and 
Then  in  commission  will  be  able  to  do  service  in  the  Missouri  Eiver  at 
uy  stage  above  that  which  gives  a  depth  of  30  inches. 

Her  upper  works  were  completed  under  contract  with  Joseph  D.  Law- 
in,  of  Saint  Louis,  Mo.,  and  final  payment  was  made  on  September  18, 
886. 

Her  engines  and  machinery  were  completed  and  set  up  under  con- 
tact with  the  Fulton  Iron  Works  of  Saint  Louis,  Mo.,  George  W. 
isher,  superintendent,  and  final  payment  was  made  on  October  2, 1886. 
The  following  gives  the  principal  dimensions  of  the  boat,  the  hull  be- 
1^  what  is  known  as  the  "  twin-bow  ^  or  "  bootjack  ^  pattern : 

Ft.  In. 
all: 

I^engtb  of  bull  between  perpendioulars 187  0 

Leogtbof  ball  over  all 189  6 

Breadtb  of  beam  of  ball  amidebips 52  0 

Breadtb  of  beam  at  transom 48  10 

Breadtb  over  guards  amidsbips 77  6 

Oepthof  bold  amidsbips 7  0 

Crown  of  deck  amidsbips 0  5f 

X^eo^b  of  well  from  stems  to  forward  transom 65  0 

Width  of  well  at  forward  transom 5  11^ 

Distance  between  stems 30  0 

Clear  distance  between  stern-posts ,, ..«,..,,..,.,...,..,, 47  6 
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Engines  (compound  oscillating  and  condensing) :  High-pressure  cylinder,  20^iDch 
diameter;  low-pressure  cylinder,  3*^inch  diameter;  stroke,  4 feet ;  cut-off,  -f^  stroke. 
Boilers  (3) :  ^  inches  diameter,  26  feet  long,  with  4  flues  9^  inches  diameter. 
I  Water-wheels :  Diameter,  16  feet ;  length  of  buckets,  11  feet. 

The  benefit  of  the  snag-boat  service  to  the  Missonri  Biver  is  obvious ; 
the  necessity  for  the  work  has  been  set  forth  in  the  remarks  on  the  Mis- 
sissippi Elver.  This  stream  is  peculiarly  liable  to  snags,  as  it  has  a 
constant  tendency  to  change,  and  attacks  its  caving  banks  with  great 
violence. 

With  the  appropriation  recommended  for  the  fiscal  year  ending  Jane 
30, 1889,  it  is  proposed  to  outfit  the  new  snagboat  and  work  her  in  the 
river  as  long  as  the  season  and  funds  will  permit. 

ESTIMATES. 

For  outfitting  and  completing  snagboat $10,000 

For  operatiujif  boat  six  mont&,  at  $4,000  per  month 24,000 

For  repairs,  incidental  expenses,  etc 10,000 

Total 44,000 

Money  statement, 

July  1, 1886,  amount  available $43,123.89 

Amount  appropriated  by  act  approved  August  5,  1886 22, 500. 00 

65,683.89 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 59,430.35 

July  1,  1887,  amount  available 6,190.54 


1 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    44, 000. 00 
Submitted  in  compliance  with  reiiuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


W2. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  BETWEEN  THE   OHIO  AND 

ILLINOIS  RIVERS. 

I  assumed  charf^e  of  these  works,  relieving  Maj.  O.  H.  Ernst,  Corps 
of  Engineers,  on  November  13, 1886,  by  virtue  of  Special  Orders  No. 
243,  Adjutant-General's  Office,  ^yashington,  October  19, 1886. 

This  report  includes  the  operations  for  the  entire  fiscal  year. 

PROJECT. 

The  object  of  the  improvement  is  to  obtain  a  minimum  depth  at  low 
water  of  6  feet  from  the  Illinois  Eiver  to  Saint  Louis,  a  distance  of  41 
miles,  and  8  feet  from  Saint  Louis  to  the  Ohio  Eiver,  a  distance  of  191 
miles,  the  natural  depth  being  in  many  cases  from  3^  to  4  feet.  The 
initial  point  of  the  work,  for  the  lower  portion,  is  Saint  Louis,  the  pro- 
gram being  to  make  the  work  continuous,  working  down-stream  Irom 
that  city.  Work  at  detached  points  has  also  been  carried  on  under 
allotments  specially  made  by  law  for  the  improvement  of  landings  and 
the  protection  of  local  interests. 

The  plan  for  the  general  improvement  contemplates  a  reduction  of 
the  river  to  an  approximate  width  of  2,500  feet  below  Saint  Louis,  the 
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}(4  width  being  iu  many  cases  from  1  to  1^  miles,  and  to  protect 
mvial  banks  from  erosion.  The  methods  employed  are  to  baild 
W  banks  with  the  sohd  matter  caught  from  the  river  itself  by 
.  of  hurdles  and  revetment  of  the  banks  both  new  and  old. 

I  ORGANIZATION. 

I 

t organization  of  the  engineering  staff  during  the  season  was  as 
tpervising  engineer  was  assigned  to  the  general  supervision  of 
^  works  and  of  the  supply  depot ;  his  office  was  in  Saint  Louis, 
)s  duties  were  to  advise  and  direct  the  resident  engineers^  and  to 
Q)ecial  charge  of  the  supply  of  brush  and  stone  and  of  the  towboat 
^rges  engaged  in  that  work, 
resident  engineer  was  provided  with  quarters  and  an  office  at 
^rk.    His  duties  were  to  have  immediate  direction  of  the  work  of 
iction,  to  make  such  surveys  and  observations  as  might  be  re- 
to  keep  the  progress  map,  upon  which  all  work  was  to  be  located 
as  constructed^  to  keep  Hie  journal  and  other  records  of  the 
to  prepare  pay-rolls,  to   render  quarterly  property  returns,  to 
ise  the  kitehen,  mess  rooms,  and  quarters,  and  to  render  weesly, 
ily,  semi-annual,  and  annual  reports  to  the  officer  in  charge,  for- 
ig  them  through  the  superinfending  engineer.    The  superintond- 
(gineerwas  Mr.  D.  M.  Currie.    Resident  engineers:  At  Horsetail 
>1P8  Island),  Mr.  W.  S.  Mitchell ;  at  Twin  Hollows  (east  and  west 
I,  Mr.  W.  S.  Mitchell,  assisted  during  the  fall  season  by  Mr.  B.  D. 
;  at  Chesley  Island,  Mr.  John  O.  Holman ;  at  Jim  Smith's  and 
lur  Springs,  Mr.  John  O.  Holman,  assisted  by  Mr.  O.  D.  Lamb ;  in 
of  procurement  of  brush,  Mr.  J.  E.  Savage. 

WORK  ACGOMPLISnED. 

ring  to  the  small  amount  of  funds  available  the  work  laid  out  for  the 
consisted  only  in  the  extension  of  the  Jim  Smith  works  down- 
I,  the  new  work  being  designated  as  the  Sulphur  Springs  work, 
ipair  of  damages  caused  by  the  ice,  and  the  revetment  of  the 
\  (east  and  west)  at  Twin  Hollows.  Plato  1  is  a  general  map  of 
iver  between  the  Saint  Louis  Bridge  and  Foster's  Island,  a  distance 
miles,  showing  the  location  of  these  places. 

HORSETAIL. 

16  work  at  this  locality  consisted  in  the  repair  of  the  Carroll's 

;-^.^d  hurdle.    The  serious  damage  sustained  by  this  hurdle  from  the 

^king  up  of  the  ice  in  February,  1886,  consisted  of  a  break  begin- 

500  feet  east  of  the  angle  in  the  hurdle  and  extending  1,000  feet  to 

[sand-bar,  and  a  number  of  separately  displaced  and  broken  braces, 

[  igefs,  and  piles.    These  last  were  mostly  confined  to  the  drift  row. 

fti  the  main  break  no  vestige  of  the  hurdle  remained  except  the  mat- 

"  \y  which  was  found  in  place.    The  depth  of  water  flowing  through 

break  was  about  10  feet,  and  the  current  very  strong.    The  line  was 

itablished  without  difficulty,  with  three  rows  of  oak  piles  with 

»  and  stringers,  as  in  the  ordinary  type  of  hurdle,  and  in  addition 

hurdle  was  wattled  to  a  20foot  stage,  beginning  at  the  sand-bar 

extending  aiound  the  angle  to  Carroll's  Island,  a  distance  of  2,200 


I 
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Ill  the  old  portion  of  the  hurdle  the  wattling  had  been  placed  as  high 
as  12-foot  stage,  but  was  found  very  much  broken  and  was  repaired. 

All  of  the  displaced  piles,  braces,  and  stringers  were  reset,  and  all 
bolts  in  the  old  work  were  tightened  or  renew^  where  necessary. 

Work  was  completed  April  29,  when  the  quarterboats  and  outfit  were 
removed  to  Pull  tight,  111.,  where,  after  taking  down  and  loading  on  a 
1[)arge  for  removal  all  the  portable  buildings  at  that  camp,  the  force  of 
laborers  was  discharged. 

The  immediate  eifect  of  wattling  the  Carroll's  Island  hurdle  was  to 
shut  off  the'large  body  of  water  flowing  back  of  the  island  and  to  in- 
crease the  draught  of  the  water  across  the  hurdle  below  the  angle  where 
the  current  still  endeavors  to  pass  across  the  head  of  the  island.  A 
slight  surface-cutting  of  the  bar  above  the  island  resulted,  but  as  the 
sand  washed  off  seemed  to  be  deposited  in  the  passage  east  of  the  isl- 
and, no  serious  damage  was  done. 

The  conditio^  of  the  hurdles  and  bars  above  the  GarroU's  Island  hur- 
dle is  substantially  the  same  as  that  given  in  the  last  annual  report, 
the  only  change  observed  being  the  loss  of  about  40  feet  of  piling  at 
the  outer  end  of  secondary  hurdle  No.  32,  and  a  general  deterioration 
in  the  condition  of  the  wattling  in  all  the  hurdles,  duo  in  great  part  to 
gradual  decay. 

The  works  at  Horsetail  have  succeeded  in  obtaining  the  result  re- 
quired, that  is,  a  channel  depth  of  not  less  than  8  feet.  The  contrac- 
tion of  the  channel  to  2,500  feet  is  gradually  taking  place  and  will  no 
doubt  be  accomplished  in  the  near  future. 

This  was  formerly  one  of  the  worst  placea  below  Saint  Louis,  but  now 
the  boats  navigating  the  river  find  no  difiBculties  here. 

Plate  No.  2  shows  the  condition  of  the  work  on  June  30, 1887. 

TWIN  HOLLOWS. 

JEast  bank. — The  work  here  consisted  in  the  repair  of  revetment. 

No  work  had  been  done  in  this  locality  since  the  fall  season  of  1884, 
at  which  time  the  primary  hurdle  and  secondary  hurdles  Nos.  1, 4,  and 
5  were  repaired,  and  the  works  generally  were  in  good  condition. 

After  the  high  water  had  passed,  an  examination  of  the  bank  at  this 
place  showed  that  the  stone-work  in  the  revetment  was  broken  and 
needed  repairs  for  half  a  mile  below  a  point  about  opposite  to  the  Up- 
per or  North  Twin  Hollow  on  the  west  bank,  and,  in  addition,  that  the 
two  large  circular  caves  which  were  in  this  section  of  the  bank,  and 
which  had  previously  been  revetted,  had  been  seriously  enlarged,  and 
the  riprapping  in  them  almost  entirely  destroyed  through  the  slipping 
of  the  bank. 

In  the  repairs  the  stone  was  removed  wherever  necessary  and  after 
grading  the  bank  it  was  replaced,  and  if  insufficient  to  thoroughly  revet 
the  spot,  it  was  supplemented  with  new  stone. 

The  outer  edgesof  the  caves  and  all  projecting  points  were  graded  away 
and  brought  to  a  slope  2 : 1,  that  the  bank  might  present  as  even  a  sur- 
face as  possible  to  the  water  flowing  over  it  at  higher  stages.  The  sur- 
facing of  stone  was  made  very  heavy^  each  stone  being  carefully  placed 
in  position.  The  revetment  was  brought  to  the  20-foot  contour  above 
low  water. 

These  repairs  were  begun  November  1,  and  were  completed  Novem- 
ber 20,  when  the  quarter  boat  and  force  of  40  men  which  had  been  em- 
ployed were  removed  to  Twin  Hollows,  west 'bank. 

>Vhen  this  work  was  first  contemplated  it  was  intended,  in  addition, 
to  raise  the  stone- work  immediately  below  this  section  of  the  bank  from 
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14  feet,  to  wliicb  it  has  been  completed,  to  20  feet  above  low  water, . 
and  to  tboronghly  protect  with  stone  from  the  edge  of  the  lowwatev 
mattress  to  the  latter  height  the  section  of  bank  lying  between  the 
down  stream  end  of  the  14tbot  stone- work  and  the  head  of  the  primary 
bardie  at  Pnlltight,  but  owing  to  the  shortness  of  the  season  ani  the 
scarcity  of  laborers  at  the  west  bank  it  was  decided  to  postpone  this 
work,  which  was  not  of  immediate  necessity,  and  to  transfer  the  force  to 
the  west  bank. 

In  the  repairs  indicated  2,828  cubic  yards  of  earth  was  graded  from 
the  bank,  and  61,268  square  feet  of  the  bank  was  revetted  with  2,058.41 
cabic  yards  of  new  stone,  and  10,000  square  feet  additional  was  revetted 
with  stone  removed  from  the  bank  and  replaced. 

West  Bank. — The  work  at  this  point  consisted  in  the  revetment  of  the 
artificial  bank  which  had  been  formed  by  accretion  works.  The  river 
showing  a  tendency  to  cave  the  bank  at  the  head  of  the  work,  it  was 
determined  to  revet  this  portion.  This  erosion  had  been  going  on  for 
over  a  year,  and  is  due  to  the  growth  of  a  bar  on  the  west  side  of  the 
lower  end  of  Carroll's  Island,  which  throws  the  current  of  the  river 
against  the  Twin  Hollows  hurdles.  To  stop  this  erosion  it  was  deter- 
mined to  revet  the  bank  thoroughly,  beginning  at  the  head  of  the  works 
and  working  down-stream  as  far  as  the  short  season  would  permit. 

The  necessary  plant.'  consisting  of  qnarterboats,  waysbarge,  pile- 
driver,  etc.,  which  had  oeen  in  use  at  Cairo,  111.,  was  brought  to  Twin 
Hollows  October  24,  and  the  construction  of  a  low- water  mattress  was 
at  once  begun.  The  head  of  the  mattress  was  located  immediately  be- 
low the  wreck  of  the  old  crib- work  and  against  the  bank  200  feet  inside 
the  line  of  the  primary  hurdle.  It  followed  the  bank  closely  at  dis- 
tances varying  from  200  feet  to  300  feet  from  the  primary  line,  and 
finally  crossing  outside  of  that  line  at  secondary  hurdle  No.  1,  came  to 
an  end  100  feet  below  the  latter  hurdle.  The  mattress  was  completed 
I^ovember  29.  It  was  of  the  usual  type,  120  feet  in  width,  and  with  a 
total  length  of  2,633  feet.  No  especial  difficulty  was  encountered  ether 
in  constructing  or  sinking  it,  although  at  times  a  want  of  a  sufficient 
number  of  laborers  and  the  sharp  curves  about  the  ends  of  secondary 
hurdles  Nos.  0  and  1  and  in  the  deep  recesses  in  the  bank  somewhat 
delayed  the  construction.  The  maximum  day's  work  was  153  linear 
feet,  and  the  average  about  94  feet  for  the  season. 

On  November  22  a  quarterboat  and  force  of  men,  which  were  brought 
from  east  bank,  began  grading  and  riprapping  the  bank  above  the  shore 
edge  of  the  mattress,  and  at  the  end  of  the  season  had  completed  the 
revetment  on  800  linear  feet  of  the  bank,  and  partially  completed  it  for 
250  feet  further,  or  to  a  point  230  feet  above  secondary  hurdle  No.  0. 
In  addition,  stone  was  placed  for  100  feet  around  the  end  of  hurdle  No. 
0,  and  extending  from  the  mattress  about  half-way  to  the  top  of  the 
iMkuk.  The  stone- work  began  on  the  upper  side  of  the  old  cribs,  at  the 
head  of  the  primary  hurdle.  It  extends  from  the  mattress,  4  feet  above 
low  water,  to  the  top  of  the  bank,  which  is  here  from  18  to  20  feet  above 
that  level. 

In  placing  the  riprapping  the  stone  was  laid  on  the  bank,  beginning 
at  the  low-water  mattress,  and  extending  as  far  as  the  natural  slope 
remained  2 : 1  or  less.  Above  that  the  bank  was  graded  to  the  slope 
2 : 1,  the  earth  being  thrown  out  over  the  stone  first  laid,  and  the  rip- 
rapping was  then  carried  to  the  top  of  the  grade,  the  stone  being  placed 
on  the  hard,  compact  bank. 

In  all,  45,000  square  feet  of  bank  was  revetted  with  stone  and  1,400 
cubic  yards  of  earth  was  graded  away. 
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All  work  was  suspended  December  2  on  accoant  of  the  extreme 
weather.  The  heavy  ice  then  running  in  the  river  prevented  an  ii 
diate  removal  of  all  plant  to  the  winter  harbor  at  Bushberg,  and  it 
not  fntil  December  8  that  this  was  accomplished. 

Althongh  the  neason  was  very  short — about  five  weeks — ^it  was 
favorable  to  the  prosecution  of  the  work,  the  river  remaining  throi 
out  that  time  at  a  remarkably  low  stage. 

This  work,  in  connection  with  the  works  at  Pulltight  and  Be^ 
Island,  has  resulted  in  giving  a  good  navigable  channel,  with  a  h 
depth  of  8  feet.    The  channel  is  somewhat  tortuous,  making  a 
abrupt  crossing  at  Pulltight,  but  it  is  probable  that  this  will  be  recti 
when  the  river  has  asssumed  its  stable  direction. 

Plate  No.  3  shows  the  condition  of  the  work  on  June  30, 1887. 


GHESLET  ISLAND. 

The  work  at  this  locality  consisted  in  closing  a  break  made  by 
ice  and  drift  in  the  hurdle  constructed  in  1885  for  the  purpose  of  ch 
ing  the  chute  between  the  island  and  the  west  bank  of  the  river, 
break  of  170  feet  in  length,  near  the  middle  of  the  hurdle,  was  closed] 
the  drift,  which  collected  in  large  quantities  against  the  piles, 
loaded  with  stone  sufficient  to  sink  it  to  the  bottom,  and  an  extra  roi 
of  piles  was  driven  across  the  chute,  just  above  the  hurdle,  to  protect 
from  drift  during  high- water  periods. 

The  following  table  gives  the  amount  of  work  done : 


Kind  of  work. 


Number. 


Piles  driven 

BnMMe  placed 

Stringers  plaoed 

Foaodation>mattrea8  sank 

Drirt-mattress  sank 

Bevetment  placed. : 

Wattling  plaoed  .^ 


253 
42 
40 


Linear 
feet. 


630 
485 

200 
30 


41.^ 

It  J 
U^4 


The  piles  were  driven  above  the  line  of  the  old  hurdle,  as  the  wt 
through  the  break  and  below  it  was  considerably  deeper  than  the 
above  it.   Three  rows  were  driven,  18  feet  apart,  the  ends  of  the  hi 
extending  30  feet  beyond  the  break,  with  the  brace-piles  close  to 
drift  row  of  the  old  hurdle.    The  piles  in  the  drift  row  were  drii 
double  every  12  feet,  the  hurdle-piles  were  driven  every  6  feet,  and 
brace-piles  12  feet  apart. 

Longitudinal  stringers  were  placed  on  each  row  at  the  16-foot  si 
with  cross  stringers  every  12  feet,  bolted  to  the  longitudinal  string 
Braces  were  placed  against  every  drift  and  every  other  hurdle-pile,  aJl< 
them  hung  with  clevises  to  the  row  below.    The  upper  end  of  the  bi 
was  framed  to  the  pile  and  secured  to  it  by  a  three-fourths  inch  sci 
bolt. 

The  foundation  mattress  was  woven  on  way  fiats  in  the  usual  mi 
ner.  It  was  built  the  full  length  of  the  hurdle,  50  feet  in  width, 
tending  15  feet  above  the  drift  row  and  5  feet  below  the  brace  row. 
mattress  was  also  constructed  and  placed  in  the  break  to  prevent  fni 
scour.  It  was  230  feet  long  by  110  teet  in  width,  completely  covei 
the  entire  surface  of  the  break,  with  the  ends  lapping  on  to  the 
dation  mattress  of  the  old  hurdle.  A  rise  in  the  Meramec  Bi\ 
brought  a  largo  field  of  drift  against  the  hurdle  just  after  the  foi 
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ibion  mattress  was  placed.  A  mattress  from  35  to  40  feet  in  width,  con- 
sisting of  a  doable  layer  of  brush,  wired  to  poles  placed  6  -feet  apart, 
i^as  built  on  the  drift  around  the  new  work  with  the  ends  resting  on 
'the  old  hurdle.  Stone  to  the  amount  of  788  yards  was  put  on  this  mat- 
-tress,  sinking  the  drift  to  the  bottom,  forming  a  solid  protection  np  to 
-the  11-foot  stage  for  the  new  work.  For  a  high-water  protection  against 
clrift  a  row  of  piles  was  driven  abont  75  feet  above  the  floating  drift, 
clear  across  the  chute,  with  the  top  of  the  piles  left  at  the  22-foot  stage* 
6  feet  higher  than  the  hurdle.  They  were  driven  in  clumps,  about  16 
feet  apart,  with  three  piles  to  a  clump,  the  down-stream  pile  about  .6 
feet  below  the  others  and  bolted  to  them  by  linch  screw  bolts. 

A  slight  scour  in  the  revetment  at  the  island  end  of  the  hurdle  was 
repaired,  and  an  extra  layer  of  stone  was  spread  over  it  for  a  length  of 
200  feet  by  60  feet  in  width. 

The  drift-row  of  the  hurdle,  at  the  island  end,  was  extended  50  feet 
nearer  the  shore  and  wattling  placed  on  it  as  high  as  the  stringer  for  a 
length  of  30  feet,  with  the  shore  ends  of  the  brush  resting  on  the  revet- 
ment and  held  in  place  by  a  layer  of  stone. 

The  season's  work  began  April  13  and  closed  June  20,  during  which 
time  the  maximum  force  employed  was  5S. 

Plate  No.  3  shows  the  condition  of  this  work  on  June  30, 1887. 

The  result  obtained  by  this  work  is  not  yet  demonstrated  and  can  not 
be  seated  nntil  the  next  run  out  of  ice  and  high  water.  The  effect  of 
the  work  as  a  whole,  since  its  conception,  has  been  a  decided  fill  in  the 
chute,  and  will  no  doubt  result  finally  in  closing  it. 

JIM  smith's. 

The  only  work  done  at  this  locality  was  the  wattling  of  hurdle  lines 
Nos.  6,  6J,  7,  and  7J,  from  the  8-foot  to  the  16-foot  stage,  and  the  re- 
pairing of  the  wattling  on  No.  5J. 

The  amount  of  wattling  placed  on  each  hurdle  is  shown  in  the  fol- 
lowing table : 


Hnrdle  line. 


No.  54. 
No.6.. 
No.6i. 
Ho.  7.. 

No.7i. 


Total 


Linear 
feet. 


4,154 


Sqnare 
feet. 


1.000 

3,025 

726 

6,077 

776 

6,134 

T28 

6,012 

925 

8.025 

28,273 


The  brush  nsed  in  wattling  these  hurdles  was  landed  by  the  steamer 
Oen.  Qillmore  at  the  river  end  of  No.  7J,  and  from  there  it  was  hauled 
by  teams  over  the  bar  to  the  different  hurdles  as  required. 

Lines  Nos.  6,  6^,  7,  and  7^  were  wattled  in  the  order  named,  from  the 
Sfoot  stage,  or  from  the  snrface  of  the  bar,  where  the  wattling  pre- 
viously placed  was  covered,  to  the  hurdle  stringer.  For  a  distance  of 
165  feet  on  Nos.  6  and  7  the  bar  had  formed  up  to  the  hurdle  stringer. 

Line  No.  5J  was  wattled  in  1885  from  the  bar,  which  had  raised  to 
the  llfoot  stage,  3  feet  above  the  wattling  placed  when  the  hnrdle  was 
fjonstnicted,  to  the  hurdle  stringer,  but  during  the  high- water  period,  in 
the  spring  of  1886,  the  bar  scoured  from  between  the  wattling,  leaving  a 
gap  1,000  feet  long. 
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The  brash  remaining  on  hand  after  wattling  the  lower  lines  was  ased 
in  closing  this  gap.  The  results  obtained  from  this  work  have  been 
entirely  satisfactory,  a  large  fill  has  been  obtained,  and  will  continiM 
to  increase.    This  is  shown  on  Plate  Ko.  3. 

SULPHUR  SPRINGS. 

The  plan  for  the  improvement  comprises  a  secondary  hurdle  eveij 
1,000  feet  from  the  shore  to  the  river  line  B.  D.  0.  B.  rPlate  No.  3),  whick 
extends  from  the  foot  of  Jim  Smith's  to  the  head  ot  Foster's  Island. 

Eight  bardies  were  constrncted,  Nos.  1, 3,  4,  and  5  in  the  fall  season 
of  1886,  Nos.  6,  7,  9,  and  11  in  the  spring  season  of  1887.  Nos.  2, 8, 
and  10  were  omitted.  The  amount  of  work  done  on  each  hacdle  is 
given  in  the  following  table : 


No.  ofbai 


.rra6. 


1 

3 

4 

6 

0. 

7 

9 

11 

Total 


Ko.  of  hurdle. 


Deaiirned 

length 

of  hardle 

fWimbank 

to  river 

line. 


1,165 
1.  IfiO 

i.ass 

1,600 
1,900 
1.920 
2.220 
2,650 


13.870 


Piles  driven. 


Ko. 


688 
245 

677 
682 
820 
773 
600 
687 


Depth 
driven. 


6.012 


R.406 
3,860 
8,632 
9.629 
11.492 
10,974 
9,140 
9,312 


71,846 


Linear 

feet 
of  line. 


1,290 
675 
1,365 
1,620 
2,820 
2,120 
2,190 
2,650 


stringers. 


No. 


13,960 


176 
63 
169 
147 
143 
209 
116 
178 


Linear 

fleet 
of  line. 


1,191 


1,290 
676 
1,366 
1,620 
2,820 
2.120 
2,130 
2,650 


Ko. 


139 
816 
864 


837 
868 

424 


Linear 
feet 

of  line. 


Oi 

1,» 

i,« 

1,9SI 
2,UI 
2,fli 


13,900  2,612 


13,20 


Mattress. 


Linear 
feet. 


1 

3 

4 

6 

6 

7 

0 

U 

Total 


1.220 
640 
1,800 
1,660 
1,865 
2,090 
2,130 
2,650 


13.255 


Square 
zeet. 


92,720 
43,200 
98,800 
121,800 
156,026 
180,550 
181, 050 
216,750 


1,099,89C 


Wattling. 


Linear 
feet. 


1.290 
676 
1,355 
1,620 
1,460 
1,600 
1,585 
1,900 


11,875 


Square 
feet. 


20,800 
13,600 
80,900 
89,290 
81,100 
28,020 
40,760 
41.780 


247,140 


SevetBient 


Linear 
feet. 


200 
200 
200 
200 
200 
200 
200 
200 


Square 
feet. 


Leofctb  of 

bnuUein 

good  order 

Jnneao,18R 


1,600 


16,000 
11,000 
13,000 
16,060 
9,000 
10,800 
12,600 
12,000 


98;  400 


l.» 
l,«l 

1,811 


12, 8i 


Driving  of  hnrdle  "So.  1,  the  same  as  No.9  of  Jim  Smith's,  was  the 
first  constraction  work  done  at  Snlpbur  Springs.  It  was  began  Octo- 
ber 1,  and  driven  a  length  of  1,220  feet,  100  feet  beyond  the  river  line; 
No.  3  was  driven  640  feet  from  shore,  leaving  600  feet  undriven.  'So A 
was  driven  fall  length,  1,300  feet,  and  No.  5  1,200  feet,  340  feet  inside 
the  river  line. 

Three  rows  of  piles,  from  18  to  20  feet  apart,  were  driven  in  eack 
hardle,  with  the  piles  spaced  6  feet  apart  in  the  drift  and  hurdle  ro^ 
and  12  feet  in  the  brace  row.  Six  drivers  were  in  service  a  total  d 
1,232  hoars,  driving  1,834  piles  a  depth  of  27,516  feet,  an  average  of  1.4 
piles  per  hoar,  with  a  depth  of  15  feet  for  each  pile  driven.  With  shoal 
water  and  a  slow  carrent  the  driving  was  easier  than  asuatly  fonnd  oi 
contraction  works. 
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The  first  work  done  on  the  resamption  of  work,  March  21,  was 
closing  of  the  gaps  at  the  shore  end  of  Kos*  1.  3,  4,  and  5,  the  hig 
stage  of  the  river  permitting  the  extension  of  No.  1  70  feet  nearer 
bank ;  ]^o.  3, 35  feet ;  Ko.  4, 55  feet ;  and  Ko.  5, 60  feet.    Work  on  hoi 
]^os.  6  and  7  was  started  March  23.    The  driving  of  No.  6  was  m 
completed,  with  the  other  work  well  up,  when  a  rapid  rise  in  the 
carried  away  400  linear  feet  of  piling  from  the  river  end  with  150  lii 
feet  of  floating  mattress.    The  wreck  of  No.  6,  with  two  bmsh-barges  i 
several  mattress-flats,  lodging  on  the  end  of  No.  7,  carried  away  250 
of  piling  and  90  feet  of  floating  mattress.    Driving  on  Nos.  9  and  11 
then  began,  and  their  construction  carried  full  length  without  troabi 
No.  11  to  the  river  line,  a  length  of  2,550  feet;  No.  9, 2,130  feet,  100 
inside  of  the  line,  where  it  was  stopped,  owing  to  its  encroachi 
on  the  steamboat  channel.    Driving  on  No.  7  was  then  resumed 
the  hurdle  extended  to  the  river  line,  a  length  of  2,130  feet.    No.  5 
also  driven  from  the  end  of  last  fall's  work  to  the  river  line,  an  exj 
sion  of  340  feet.    After  No.  5  was  completed,  the  river  end  of 
was  again  driven  nearly  to  the  line,  when  a  rise  in  the  river  carried  ai 
185  feet  of  piling,  but  without  damaging  the  floating  mattress  insid^ 
it  or  the  hurdle  below. 

The  order  of  construction  and  also  the  form  of  the  hurdle  was 
what  changed  from  that  of  last  fall.    (See  Plate  No.  5.) 

The  drift-piles  were  driven  12  feet  apart,  and  for  a  distance  of 
to  700  feet.    At  the  river  ends  they  were  driven  double,  the  lower 
from  2  to  4  feet  below  the  upper  one,  and  both  bolted  to  the  di 
stringer.    Only  two  rows,  the  drift  and  hurdle,  were  driven  in  Ni 
and  11,  and  the  river  ends  of  Nos.  5,  6,  and  7. 

Stringers  were  placed  on  both  hurdle  and  drift  rows  at  about 
16-foot  stage.     The  drift  stringers  were  generally  placed  while 
foundation  mattress  was  floating,  but  at  the  river  ends  of  Nos.  6 
7  it  was  found  necessary,  on  account  of  the  strong  current,  to  pi 
the  drift  and  also  the  hurdle  stringer  as  the  piles  were  driven,  in  oi 
to  hold  them  in  position.   Gross  stringers  reaching  from  the  drift  to{ 
hurdle  row  were  placed  every  12  feet  on  No.  0  for  a  length  of  250 
from  the  river  end.    A  double  row  of  cross  stringers  was  placed  on 
linear  feet  of  the  river  end  of  No.  7,  one  every  36  feet,  bolted  to 
drift  and  hurdle  stringers,  and  one  every  24  feet,  placed  at  the  9- 
stage,  bolted  to  both  piles  and  to  both  of  the  braces.    Braces 
placed  every  12  feet  against  the  drift  and  hurdle  rows.   In  the  hui 
having  only  two  rows  of  piles  the  hurdle-row  brace  was  driven  in 
line  of  the  undriven-brace  row  from  6  to  8  feet  through  the  mat! 
then  pulled  over  to  the  hurdle  stringer  and  bolted  to  it  and  to  the 
die  pile.    Most  of  the  drift  braces  were  hung  with  clevises  to  the 
die  piles,  but  a  large  number,  especially  at  the  shore  end  of  Nos.  9 
11,  were  driven  through  the  mattress  alongside  the  hurdle  pile 
pulled  over  to  the  drift  row. 

Where  the  brace  row  was  omitted  an  extra  flat  was  used  in  the 
strnction  of  the  mattress,  two  being  placed  above  the  drift  row, 
between  the  drift  and  hurdle  row,  and  five  below  the  hurdle  row. 
the  strong  current  at  the  end  of  the  hurdles  the  up-stream  edge  of 
mattress  was  stiffened  with  heavy  poles,  wired  to  it  every  12 
prevent  the  mattress  from  breaking  along  the  drift  row  while  siuj 
it.    The  wattling  on  the  upper  hurdles,  Nos.  1,  3,  4,  and  5,  was 
from  the  8  to  the  16  foot  stage.    On  Nos.  6  and  7  wattling  was 
full  height,  from  the  shore  end,  for  a  length  of  900  feet  on  No. 
1,150  feet  on  No.  7.    Curtain  mattresses  were  used  in  place  of  wat 
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^n  ttie  river  ends  of  Nos.  5,  6,  and  7.  They  were  made  in  lengths  of 
LOO  feet,  by  a  width  of  12  to  20  feet,  so  that  the  upper  edge  of  the  mat- 
iress •when  launched  against  the  drift  row  was  at  the  lOfoot  stage. 
rUeso  mattresses  on  No.  5  were  placed  on  the  new  work  to  the  river 
ine  for  a  length  of  500  feet  beyond  the  wattling  on  No.  6,  and  400  feet 
>n  JSo.  7.  On  No.  9  the  watfiing  was  carried  full  height,  1,200  feet 
rrom  shore,  and  385  feet  beyond,  only  to  the  10-foot  stage.  On  No.  11 
the  wattling  was  carried  full  height  a  length  of  1,900  feet.  The  large 
amount  of  dift  accumulated  on  Nos.  6,  7,  9,  and  11  prevented  the  ex- 
tension of  the  wattling  to  their  river  ends. 

The  shore  ends  of  Nos.  6,  7, 9,  and  11  were  protected  with  riprap,  No. 
ft  only  to  the  16-foot  stage,  the  others  to  the  top  of  the  bank. 

The  maximum  force  employed  was  430.  Upon  the  closure  of  the 
works,  June  25,  all  the  plant  was  transferred  to  the  fleet  at  Bushberg. 

The  scour  caused  by  the  strong  current  passing  under  the  drift,  which 
collected  on  the  river  end  of  the  hurdles  during  June,  carried  away  65 
feet  from  the  end  of  No.  4,  20  feet  from  No.  5,  and  50  feet  from  Nos.  9 
and  11.  About  100  feet  of  drift  row  was  broken  on  the  end  of  Nos.  5, 
7,  and  9,  without  breaking  the  hurdle-row. 

Plate  No.  3  shows  the  condition  of  the  work  on  June  30, 1887. 

The  effect  produced  by  the  works  at  Sulphur  Springs  has  been,  for 
the  portion  constructed  last  fall,  a  large  deposit  of  material.  The  effect 
of  the  work  done  during  the  spring  is  not  yet  very  apparent,  as  it  is  too 
recent  to  have  as  yet  produced  much  effect;  but  it  will  without  doubt,  as 
in  all  similar  cases,  produce  the  desired  result  of  narrowing  the  river  to 
the  required  width  of  2,500  feet. 

OAIBO  BAKK  PROTECTION. 

Special  mention  of  this  work,  with  an  allotment  for  its  prosecution, 
has  been  made  in  the  river  and  harbor  appropriation  bill,  the  allotment 
comuig  out  of  the  amount  appropriated  for  the  improvement  of  the  Mis- 
sissippi Eiver,  between  the  Illinois  and  Ohio  Eivers.  The  object  of  the 
work  is  the  protection  of  the  bank  of  the  Mississippi  Eiver  at  Cairo, 
where  a  cut-off  into  the  Ohio  Eiver  was  threatened. 

An  examination  of  this  bank  and  the  works  executed  for  its  protection 
was  made  July  22, 1886.  The  river,  however,  was  at  a  stage  marking  16| 
feet  on  the  Cairo  gauge,  and  exposed  to  view  only  the  stone- work  of  the 
medium  stage  protection  and  those  portions  of  the  low- water  mattress 
of  1884  which  covered  the  spurdikes.  The  stone- work  was  in  excellent 
condition,  very  slight  repairs,  which  could  have  been  done  by  replacing 
the  stone  already  there,  being  needed.  Below  the  water-surface  the 
work  8  '^med  equally  good,  as  no  evidence  of  a  break  or  slip  in  the  bank 
could  be  seen. 

In  September  a  force  was  organized  and  the  plant  made  ready  for 
work  at  Twin  Hollows,  but  before  beginning  work  it  was  transferred  for 
duty  at  Cairo,  in  accordance  with  orders  dated  September  28.  This 
change  of  plan  was  occasioned  by  the  report  of  Mr.  S.  S.  Taylor,  of  the 
Cairo  Trust  Property,  dated  September  27,  on  the  probable  settling  of 
the  longitudinal  stone  wall  which  connects  the  water  ends  of  spur  dikes 
Nos.  3  and  4.  To  repair  the  damage  or  correct  such  a  tendency,  it  was 
thought  necessary  to  place  a  mattress  between  these  dikes  outside  of 
and  overlapping  the  mattress  of  1884,  thus  nearly  doubling  the  width  of 
the  low- water  protection  at  that  place. 

The  steamer  J<ick  Frost  was  chartered  from  the  Huse  and  Loomis  Ice 
Company,  and,  October  1,  started  from  the  harbor  for  Cairo,  towing 
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the  barges  and  material  necessary  for  the  constraction  of  the  mattress, 
and  a  barge  loaded  with  stone  to  sink  it.  At  Orand  Tower  fort j^  men 
were  discharged  on  account  of  refusing  to  coal  the  steamer.  This  m- 
riously  crippled  the  force  and  considerably  delayed  the  work,  as  it  was 
difficalt  to  procure  good  laborers,  and  those  who  were  hired  were  ni- 
accustomed  to  the  work.  The  fleet  reached  the  foot  of  Power's  IdiMoi 
October  4,  and  remained  there  until-  the  9th  to  procure  brush  for  tbe 
mattress ;  523.46  cords  were  cut  and  loaded  on  barges.  While  procur- 
ing brush  the  steamer  proceeded  to  Cairo  and  an  ex^imination  was 
made  of  the  work  in  question.  The  lower  half  of  the  wall  was  found 
intact,  and  the  upper  half  did  not  seem  to  have  settled,  but  to  have  had 
the  top  destroyed  by  ice.  About  20  feet  of  water  was  found  on  top  of  this 
portion  of  the  wall  in  the  deepest  place.  The  spur  dikes  and  the  re- 
mainder of  the  revetment  were  in  good  condition.  The  water-sarfao 
marked  about  7  feet  on  the  Cairo  gauge  at  this  time,  and  afforded  u 
excellent  opportunity  for  an  examination  of  the  works.  As  it  did  not 
subsequently  rise  above  that  level,  it  was  most  favorable  for  the  con- 
struction and  placing  of  the  mattress. 

The  fleet  reached  Cairo  October  10,  and  work  was  at  once  begun. 

As  no  further  service  was  required  from  the  steamer  Jack  Frost  after 
reaching  Cairo,  it  was  dismissed  and  started  for  Saint  Louis  on  the  lltL 
The  mattress  was  constructed  without  difficulty,  and  was  sunk  into 
place  October  20.  It  was  544  feet  in  length  and  120  feet  in  width,  and 
extended  from  the  third  to  the  fourth  spur  dike,  lapping  on  the  mal- 
tress  of  1884  and  completely  covering  the  outer  slope  of  the  longitudinal 
wall. 

In  addition  about  3,500  square  feet  of  the  riprapping  was  repaired 
by  resetting  the  stone  wherever  it  showed  a  break  or  tendency  to  d\^ 
Most  of  this  work  was  done  on  the  spurs  where  the  stone  had  beei 
slightly  displaced  by  ice. 

All  work  was  completed  October  22,  and  the  fleet  removed  to  Twii 
Hollows,  Westbank,  by  the  steamer  General  (Hllmorey  arriving  then 
on  the  24th.  Three  empty  barges  were  left  at  Cairo  to  await  the  second 
tiip  of  the  steamer,  and  were  brought  to  Twin  Hollows  on  the  29th. 

Plate  No.  4  shows  the  condition  of  the  work  on  June  30, 1887. 

This  work  has  resulted  in  protecting  the  bank,  and,  in  connection  witi 
the  changes  which  have  taken  place  in  the  river  at  this  point,  has  re* 
suited  in  preventing  the  threatened  cut-off. 

PIASA  ISLAND. 

Work  at  thi^  point  consisted  in  the  washing  out  a  channel  through  a 
bar  which  had  formed  below  the  opening  made  in  the  dam  for  a  low- 
water  channel.  This  was  done  by  the  towboat  Oeneral  Oillmorej  at  i 
small  expense,  the  cost  having  been  $366.75. 

MATEBIAL. 

Brush. — ^The  brush  used  in  the  construction  was  procured  by  hired 
labor  from  the  banks  or  islands  in  the  river  wherever  convenient,  t 
royalty  of  10  cents  per  cord  being  paid  to  the  owners  of  the  land  from 
which  it  was  obtained. 

In  the  fall  season  a  party,  consisting  of  thirty -five  men  and  six  teams, 
was  organized  September  22,  and  commenced  work  on  the  Missoati 
shore  below  Fine's  Bluff  on  the  following  day.    This  force  was  grad- 
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ually  increased  to  the  fall  capacity  of  qnarterboat  No.  7,  and  b:^  the 
second  week  in  October  consisted  of  forty-five  laborers  and  fifteen 
teams,  with  the  nsaal  complement  of  foreman  and  kitchen  crew. 

On  October  19  it  became  necessary  to  increase  this  force  to  a  doable 
capacity  for  a  short  time,  in  order  to  snpply  snfBcient  material  for  the 
mattress  work  about  to  be  commenced  at  Twin  Hollows.  Barge  Ko.  12 
was  fitted  oat  at  the  supply  depot  with  portable  quarters  and  a  board- 
ing outfit,  and  being  received  on  the  above  date^  the  force  was  increased 
to  one  hundred  men  and  twenty-four  teams.' 

By  November  1,  a  suflftcient  surplus  .having  been  procured,  the  force 
-was  reduced  to  about  sixty  men,  with  twenty  teams,  and  maintained  at 
aboat  this  status  until  the  season's  work  was  completed,  November  25. 

Brush  was  procured  during  the  season  at  Fine's  Bluff,  Ghesley  Island, 
Jim  Smith's,  Arsenal  Island,  Oarrall's  Island,  and  Beard's  Island,  and 
all  the  available  brush  procured  at  each  of  these  localities,  except  a 
small  amount  on  GarralPs  and  Beard's  islands. 

The  weather  during  the  entire  season  was  very  favorable,  not  more 
than  four  days  being  lost  on  this  account. 

The  small  amount  which  could  be  procured  at  each  locality,  necessi- 
tating the  moving  of  the  plant  six  tknes  in  a  season  of  nine  weeks'  work, 
rendered  progress  slower  than  it  would  otherwise  have  been.  The 
amount  prociued  was  5,144.4  cords. 

In  the  spring  season  the  active  work  of  procuring  brush  was  com- 
menced on  March  16  at  Foster's  Island.  Previous  to  this  time  a  few 
men  had  been  employed  several  days  at  Bushberg  Harbor,  preparing 
the  quarters  for  occupancy  and  getting  the  plant  ready  for  active  work. 
On  the  16th  a  force  of  fifty  laborers  and  twelve  teams,  and  the  usual 
foreman  and  kitchen  contingent,  was  employed. 

The  force  was  kept  at  about  this  capacity  until  April  25,  when  the 
force  was  reduced  about  one-third,  as  there  was  quite  a  surplus  of  brush 
on  hand.  From  this  date  until  the  close  of  the  season's  work,  June  10, 
the  force  of  laborers  averaged  about  thirty  men,  the  proportion  of  teams 
varying  from  ten  to  twenty,  according  to  the  length  of  haul.  Brush  was 
procured  at  four  localities,  viz :  Foster's  Island,  Calico  Island,  Eush 
Tow-head,  and  Harrisonville  Bend.  At  the  last-named  locality,  where 
the  season's  work  ended,  the  haul  became  very  long,  being  between  1^ 
and  2  miles.  Some  available  brush  remains  at  this  locality,  and  also  a 
small  amount  on  Calico  Island. 

The  weather  was  quite  favorable,  for,  although  considerable  time  was 
lost  on  account  of  rain,  the  roads  over  which  the  brush  was  hauled  did 
not  at  any  time  become  as  heavy  and  impassable  as  is  usual  in  the 
spring  season. 

The  amonnt  procured  was  5,799.1  cords,  making  the  total  procured 
during  the  fiscal  year  10,943.5  cords. 

SUme  was  obtained  Arom  the  Olenwood  Lime  and  Quarry  Association 
at  a  cost  of  47|  cents  per  cubic  yard.  Piles  were  obtained  by  contract 
from  Mr.  John  Cleary.  Ropey  spikeSy  irony  nailSy  and  screw-bolts  were 
obtained  by  contract  with  diiSerent  parties.  Other  material,  as  needed, 
was  obtained  on  bids  or  by  purchase  in  open  market. 

Abstracts  of  all  the  bids  received  on  formal  contracts  during  the 
fiscal  year  are  appended,  and  marked  Appendix  C. 

Subsistence  stores  were  purchased  in  quantities  as  required,  a  sup- 
ply sufficient  for  fifteen  days  being  purchased  at  one  time,  except  fresh 
meat,  which  was  delivered  as  required.  The  cost  of  subsistence  was  37 
cents  per  man  per  day. 
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SUPPLY  DEPOT. 

The  sapply  depot  was  ander  the  immediate  charge  of  Mr.  O.  L.  Steva- 
son;  the  subsistence  department  under  the  direction  of  Mr.  S.  S.  Ya 
Norman.  All  supplies,  except  brush,  stone,  and  piles,  as  obtained,  wo 
delivered  at  the  depot  and  thence  distributed  on  requisition  to  tt 
different  works^  In  addition  to  this  function  of  the  depot,  it  was  ah 
a  general  repair-shop,  where  all  repairs  to  plant  not  requiring  dockgp 
were  made.  During  the  season  18  pile-divers  were  thoroughly  ove- 
hauled  and  repaired ;  12  barges,  2  quarter-boats,  1  machine-shop^  1  mi- 
tress-barge,  77  flats,  52  skiffs,  and  36  yawls  were  repaired.  The  planU 
now  in  a  good  condition  for  resuming  operations. 

The  present  valuation  of  the  property  remaining  to  be  distributed  a 
installation  account  is  given  in  the  following  table : 


ClMB  of  property. 


Bargea,  model,  and  flat 

Boat,  maohiDe*shop 

Boats,  quarter 

Drivers,  pile 

Flats -- 

Maohiner7i  steamer  Humphrey* 

Sbantiesi  portable 

Sklift 

steamer  Otnn-al  GiUmare 

Tents 

Ways  for  mattress 

Tawls 

Snpply  depot 

Tools  and  appliances 

BoardinK  outfit 

Office  Aimitare 

Sarreying  instruments 

Photographic  apparatus 

Total 


Balance 
Joly  1, 1888. 


$66, 
1. 
1, 

26. 
8, 
6, 

16. 

16. 

1, 
1. 
8, 
1. 
18. 


292.91 

sua,  21 

387.98 
358.17 
995.85 
000.00 
324. 03 
86a  69 
602.82 
264.94 
165.85 
127.21 
395.95 
260.90 
575.89 
625.62 
700.84 
275.00 


161,607.45 


Debits. 


$12,751.80 

480.49 

083.49 

18.860.57 

2. 543. 14 

870. 61 

2,472.22 

770.38 

16,  bn.  07 


527.61 

839.21 

8.18.81 

1,487.28 

1, 127. 51 


14.80 


50,989.99 


Ciedits. 


$20,22&3i 

531.44 

694.32 

8,751.74 

1,660.86 

87a  61 

4,401.25 

716.45 

17,462.44 

52.99 

e0&76 

600.58 

078.76 

1.117.44 

2,326.00 

11&87 

159L83 

52.25 


Balnno 
JnneSi 
IWJ. 


60.829.43 


$58,8181 

1,4^ 

1,7771 

36.467S 

4,8601 

6,0001 

14.8058 

7221 

16;  0461 

211i 

1,080 

803i 

2,75lJ 

1.6MJ 

12,3771 

G06i 

61CJ 


160.7C8J 


eAUGES. 


The  gauges  at  Grafton  and  at  Gray's  Point  were  read  daily  durii( 
the  season.    The  readings  are  appended,  marked  <<  D." 


CONDITION  OF  THE  BIYEB. 

The  channel  depths^  as  furnished  by  the  St.  Louis  and  New  Orleatf 
pilot  association  during  the  low-water  season,  are  appended,  markd 

The  low- water  season  extended  from  the  middle  of  July,  1886,  till  tb  J 
close  of  navigation  by  the  ice  on  January  1, 1887. 

The  least  depth  reported  was  4^  feet;  this  was  fouud  at  AppI 
Creek  on  September  2,  1886,  the  gauge-reading  at  Saint  Louis  tb 
same  day  being  1.9  feet  above  standard  low  water.  A  depth  of  bat  i 
feet  was  found  at  Liberty  Island  and  Dog-Tooth  Bend.  The  leal 
channel  depth  reported  in  the  improved  portion  of  the  river  betwea 
Saint  Louis  and  Sulphur  Springs^  a  distance  of  24  miles,  has  been » 
feet,  thus  the  desired  result  for  this  portion  of  the  river  has  been  Jtf 
rived  at ;  the  depth  here  before  the  work  of  improvement  was  begffl 
was  frequently  as  small  as  4J  to  5  feet, 
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The  following  extracts,  takeu  fix>n]  the  aDnual  statement  of  the  Mer- 
chants' Exchange  of  Saint  Louis  for  the  year  1886,  is  given  in  this  con- 
nection : 

Formerly  the  river  between  Saint  Louis  aod  Cairo  offt*red  the  greatest  obstructions 
to  navigation  southward  on  account  of  Horse-Tail  and  Twin  Hollows  Bars,  the  former 
5  miles  and  the  latter  19  miles  below  Saint  Louis.  Since  the  improvement  of  these 
bars  the  channel  out  to  Cairo  has  averaged  10  to  20  feet,  except,  as  before  stated,  in 
extreme  low  water,  enabling  the  southern  packets  and  tbo  barge  line  to  load  to  their 
full  capacity.  As  elsewhere  stated,  dnring  the  latter  part  of  the  past  season,  when 
the  stage  of  water  was  nnusually  low,  the  water  on  these  bars  was  3  to  4  leet  deeper 
th&n  at  some  other  points,  and  had  these  improvements  not  been  made  these  bars 
Would  have  virtually  made  navigation  southward  impossible. 

During  the  year  1886  the  amount  of  freight  in  tons  received  at  and  shipped  from  Saint 
Ltouis  by  the  river  was  as  follows : 


•Received. 


Jjower  Miasiaaippi  River 

Upper  Miaaiaaippi  River 

IlfiDoin  River 

Misaonri  River 

Ohio  Aiver  

Cumberlaod  and  Tcnneaaee  rivera 
Ked  »D<1  Oattchita  rivera 


Tons. 

)40,8S0 

173, 610 
8H.010 
32,620 

116,885 
18,  *J00 


Shipped. 


Total.  1886 
Total,  1885 
ToUl,  1884 


Ton9. 

46,190 

431,  M5 

5,175 

24.256 

26,000 

25, 075 

8,105 

561,805 
534,175 
514. 010 


While  the  railroads  have  absorbed  to  a  great  extent  the  carrying  trade  of  the 
country,  it  is  an  admitted  fact  that  the  Great  Lakes  and  the  Mississippi  River  and  its 
tributaries  exert  a  powerful  influence  as  arbiters  of  freight  rates. 

•  Ik  •  •  «  •  • 

The  stage  of  the  river  was  unusually  low,  there  being  no  June  rise,  and  from  June 
1  to  December  31  was  lower  than  perhaps  ever  before  during  tlie  same  months.  The 
benefits  of  the  work  done  by  the  Government,  under  the  direction  of  Mi^i'  O,  H.  Ernst, 
in  improving  the  river,  was  practically  demonstrated  during  the  year,  as  pilots  re- 
ported 3  or -4  feet  more  water  at  points  where  the  work  had  been  carried  on  than  at 
other  points. 

ESTIMATE. 


The  amoant  which  cao  be  profitably  expended  during  the  year  end- 
ing June  30, 1839,  is  $1^000,000.  It  is  proposed  to  expend  it  in  carry- 
ing ont  the  programme  heretofore  adopted.  This  is,  to  first  improve 
the  part  of  the  river  below  Saint  Louis,  to  make  the  improvement  con- 
tinuous, beginning  at  Saint  Louis  and  working  down-stream,  reclaiming 
land  and  building  up  new  banks,  thus  reducing  the  river  to  the  approxi- 
mately uniform  width  of  about  2,500  feet.  Alluvial  banks  are  to  be 
protected  from  erosion.  It  is  proposed  by  this  means  to  secure  a  chan- 
nel depth  of  at  least  8  feet  at  the  lowest  stage.  The  depth  is  now  liable 
to  become  as  little  as  4  feet,  or  even  less  in  some  places,  and  less  than 
8  feet  in  every  place  where  the  width  is  greater  than  2,500.  This  gen- 
oral  statement  of  the  proposed  application  of  the  appropriation  is  as 
specific  as  the  nature  of  the  case  will  admit  of.  The  changeable  char- 
acter of  the  river  renders  it  impracticable  to  give  in  advance  the  exact 
localities  where  works  will  be  required. 

The  original  estimated  cost  of  this  work,  as  revised  in  1883,  was |16, 997, 100. 00 

The  aggregate  amount  appropriated  to  June  30, 1887,  is 3«  739, 600. 00 

The  amoant  expended  to  June  30,  188(5,  is 3.3*28,431.87 
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Money  statement. 


July  1,  1886,  amount  available 

Miscellaneous  receipts 

Amount  appropriated  by  act  approved  August  5,  1886 


July  1, 1887,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1886 |193, 076. 63 

July  1, 1887,  outstanding  liabilities 7,061.88 


July  1,  1887,  amount  ayailable 


{ 


$41,309.65 

1,88 

375, 000. 00 

416,311.53 


200, 138. 51 

216,  VrX  02 

Amount  (estimated)  required  for  completion  of  existing  project 13, 257, 500. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1689 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


CONSTRUCTION  ACCOUNT. 


Name  of  work, 


Expended 

prior  to 

July  1, 1880. 


Plaaa  Island : 

Dam 

Dam  (cutting  channel) 

Alton  Dam 

Alton  Dike 

Sawyer  Bend  protection 

Venice  Dikes 

Arsenal  Island  proiectiQii 

OloainK  Cahokia  Chute 

Channel  opposite  Saint  Louis 

Horsetail  Bar: 

DIkel 

Dike  2 

Dikes 

Dike  4 

Dikes 

Training-waU 

Hurdles 

Bankprotectioii 

Twin  Hollows: 

West  side,  hurdles 

Weatside,  bank  protection 

East  side,  bank  protection 

Beard's  Island: 

Primary  hurdle 

Bank  protection 

Jim  Smith's  hurdles 

PnUtlffbt 

Chesley  Island: 

Bank  protection 

Hurdles 

Sulphur  Springs  hurdles 

Foster's  Island 

Fort  Chartres  Dam 

Turkey  Island 

Kaskaskia  protection 

Liberty  Island : 

Dam 

Protection 

Devil's  Island: 

Dikel 

Dam  1 

Dam  2 

Minton  Point  hurdles 

Cape  Girardeau,  primary  hurdle 

Cairo  protection 

Expense  of  Board  on  bridge  at  Chain  of  Bocks 
Survey 


132. 

2, 
88, 
70. 
M. 
8«. 
42, 

58» 

40, 
23, 
82, 
41. 
8«, 
80, 
539, 
40. 


888.30 
790.11 
823.92 
852.74 
803.88 
84L85 
699.06 
95a  21 
455u54 

549.53 
600.26 
692.64 
290.11 
933.87 
627.03 
582.67 
903.55 


218,837.82 
'i26,"45».'67' 


7, 

84, 

306, 

123, 

64, 

18, 


166.24 
258.76 
523.88 
60a40 

416.04 
691.06 


44, 
36, 
24, 
66, 

5. 
4S, 

65, 
49, 
16. 
33. 
31. 
152. 


296.02 
812.86 
463.85 
465.62 

053.91 
129.40 

87L17 
84&58 
67&30 
436.37 
980.18 
394.31 


Total. 


Expended  dur- 
ing flaoal 
year  ending 
June  80,  VSSI. 


1360^76 


626.  S6 
9,25L41 


19.161.31 
3,460.73 


2,590.63 


9, 117. 55 
152,717.26 


Total  coat  to 
June  80,  18S7. 


8,045.51 

231.76 

1,94L35 


I82.333.30 
8,U6w8l 
33,623192 
76,662.74 
96^803. 63 
86,34L85 
42,600.06 

119,95&21 
58,45&6A 

40^549.53 
88,600.26 
82. 092. 64 
41,290l11 
36,988.«7 
61,253.28 
548^834.08 
40,908.55 


248,837.82 
19.161.31 

128,920.30 

7.166.24 

84,258.76 

309,114.46 

12^600.40 

04.416.04 
27.80a61 
152^717.26 
U,  296. 02 
36.812.86 
24.463.85 
06,465.62 

5.053.91 
45,129.40 

63. 871.  IT 

49. 841^  58 

16,67&?0 

33,436.37 

31. 930. 18 

160,439.82 

231.76 

1.94L35 


2, 937, 122. 21 


207, 510. 51 


3,144,632.72 
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PKOPBETY  AITD  MATERIAL  ACCOIINT. 


C1m8  of  property. 


Steamer  A.  A.  Ilumphreyt  (machinery). 

SteaLmet  Oeti.  OUlmore 

Barises 

Barge- £Ukt8 

PilcHfilriverB 

Ways 

?aarter-boatB 
aarters • 
ento 

8app1y-depot 

Mactmie-shop ■ 

Flats 

Skiffs 

Yawls 

Tools  and  appl  ianoes 

Boarding  ootllt 

Sabsistence 

Whisky  and  cinchona 

Office  fnmitare 

Instraments 

Photographic  apparatus 

Material,  piles,  Saint  Lonis 

Material,  omsh,  Saint  Loais 

Material,  stone,  Saint  Louis 

Material,  stone,  Cairo 

Material,  stone,  Little  Bock 

Manila  rope 

Sisal  rope 

Wire 

Iitm 

Nails 

Spikes 

Bolts,  drift 

Bolts,  screw 

Bolts,  assorted 

Clevises 

Lamber 

Oakum 

Coal 

Material,  miscellaneous 

Washers 

Ice 


Mattress-barge 

TnKMignon 

Sack  JVvtt,  steamer 

Loet  propeirty 

Profit  and  loss  


Total. 


Balance 
July  1.1886. 


$6. 
16. 
66. 


000.00 
602. 32 
292.01 


26, 
1. 
1, 

16, 

3. 
1, 
3. 

1. 

1. 

13, 

1. 


15, 


35&17 
1G6.85 
387.08 
82^1.03 
264.04 
305  05 
53.5. 21 
005.85 
608.60 
127.21 
260.00 
575.  kO 
007.13 
414.74 
625.62 
760.84 
275.00 
422.61 


1, 
3, 
1. 
1. 


581.00 

177.38 

604.17 

085.52 

130. 3-i 

261.86 

503.28 

4.47 

60.48 

20.06 


703.06 

282.66 

28.02 

103.  U 


4,077.72 


42, 
23, 


625.03 
487.08 


250,282.04 


Debits. 


$370  61 

16, 917. 07 

11. 800. 00 

051.74 

18, 860. 57 

527. 61 

083.40 

2, 472. 22 


333.81 

480  40 

2,513.14 

770.38 

330.  21 

1,407.28 

1, 127. 51 

20, 208. 16 

17.44 


14.80 


22,4.56.01 

27, 125. 87 

10, 883. 40 

383.84 


5,480.40 

42.08 

42.20 

1,115.37 

533.04 

833.72 

.06 

1, 875. 73 

30.02 

1,530.22 

8, 286. 72 

304.72 

6.423.50 

3,271.34 

43.74 

1,260.05 

0.83 


1,346.55 
'i,668.ii 


175,251.03 


Credits. 


$370.61 

17,462.44 

le,  274. 6U 

051.  74 

8, 751. 74 

608.76 

501.32 

4,401.25 

52.00 

07&76 

531.44 

1.660.80 

71«.4'> 

000  58 

1, 117. 44 

2,326.00 

21,066.02 

32.55 

U&87 

150.33 

52.25 

37, 85&  10 

27, 125. 87 

10,526.3.5 

383.84 


1,887.34 

1, 255. 70 

707.30 

1,102.26 

703.72 

672.10 

4.53 

1,760.60 

61).  CD 

1, 388. 77 

3,714.15 

651.56 

6, 107. 02 

2, 858. 51 

36.23 

1,250.05 

0.03 


1,346.65 


180,033.05 


Balance 

June  bO, 

1887. 


$9, 000. 00 
10, 046. 05 
5^  818. 37 

36,' 467. 00 

1, 084. 70 

1.777.15 

14,  306. 00 

211  05 

2, 751.  CO 

1.481.20 

4. 860. 13 

722. 02 

865.84 

1. 640. 83 

12,  377. 40 

138.37 

1,300.63 

506w75 

616. 31 

222.75 

520. 52 


334.05 


1,£81.00 
6,770.44 
480.55 
330.42 
152.43 
01.18 
164.81 

166.' 54 

.10 

141.45 

371.53 

25.82 

253.60 

514.04 

7.51 


4,077.72 


42,625.08 
24,655.10 


245,500.02 


PIASA  ISLAND  DAM. 


Steamer  Oen.  QiUmore  (cutting  channel) , 


$366.75 
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HOBSr.TAIL,  EAST  SIDE. 


Labor,  material,  plant,  etc. 

Piling 

(340  piles 

4,590 

feot). 

B.-acing 

(l-iO  piles. 

7,()18 

feet). 

Strinsring  Wattling 
(Gl  plies.      (19,100 
2,8U7         square 
feet).          feet). 

•       1 

Subsist, 
once. 

Engineer- 
ing and 
contin- 
gencies. 

Total. 

La>)or.  superintendence,  etc  . . 
General  exnense 

$545. 21 

$272. 72 

$252.58 

$543.48 

$.115.33 

$1, 722. 76  ( 
251.85 

t3,632L0R 
251.85 

Telonhone  . 

1191 87  1 
369.99 

119.87 

U.  H.  Engineer  office ■ 

Steamer  Gen.  Gilbnore 

""i84.*83 

"36.87 

■  «•••«          ■  • 

86.87 

*'"*36"87 

360.90 
294.94 

Bart^ea    

147.84  ' 

147.  M 

Ba rsfO'fl:it A  .................. .!         

6.34 

5.28 

11  a 

Pilo-drivurs    .............. 

*  604.17 

140. 94 

217.35 

071.46 

Quarters 

■■  30.62 

10.10 

9.57 

10.97 

141.00 

61.40 

198.40 

Flats  

19.76 

16. 51 

5.11 

8.91 

10.42 
8.60 
3.08 
4.35 

11.30 
8. 37 
3.24 
4.33 

7  J.  10 

Skiffs 

49  67 

Yawls     . .- ......... 

21  00 

Tools  and  anDllances 

28.56 

Booi'dinff  outdt. .............. 

841  34 

151.64 

Subsistence '-  -  

S41.34 

Office  furniture 

4.83 

7.14 

4.81 

Surve  V  instruments .......... 

7.14 

Brush 

364.57 

864.57 

Piles   

1, 064.  78 
63.00 
30.00 

528.74 
10.85 
20.00 

211.48 

1.805.00 

Manilsi  I'one 

73.  ^ 

SiMal  rone 

15.50 

65.50 

Wiro 

.2^ 
I.CO 
3.68 

.......... 

.22 

Nails  

.75 
1.64 

.75 

7.36 

33.87 

1?6.84 

7.07 

2.28 

'"'i4.74 

7..^ 
89.57 

3.00 

Snikes 

20.  "A 

Sci*ew>bolts ................. 

73.44 

Clevises 

120184 

Coal 

32.62 

'4.72 
2.28 

18.55 

62.96 

TVashers ^.... 

...... ... 

4.50 

Ij'O  .j 

"'ii'74 

30.20 

ao.  20 

7A  tAr<'lIanfM>ns  material ....... 

14.74 

14.74 

-  58.96 

Sur\"*iV8 . 

i3.99 

13.00 

Total 

2,501.73 

1  238. 57 

820.69 

1, 032. 32 

L  635. 24     2.SS0. 11 

9.877.96 

TWm  HOLLOWS,  EAST  BANK. 


Labor,  material,  plant,  etc. 

Grading 
(2.828 
cubic 
yards). 

Rlprap- 

ping  (71.. 

2C8  square 

feet). 

Subsist- 
ence. 

Eogini^er 

ins  and 

coutiu* 

genciea. 

Total 

Tjtiwn*.  iinTMtrintATid nneft.  «tc 

$202.09 

$296.47 

$184.66 

$57.77 

23.49 

8L13 

8.79 

38.12 

$090  99 

General  esponso 

22.48 

United  SUtea  Engineer  Office 

Snrvevs 



3L18 

8.79 

Telephone 

8&12 

Steamer  Gensral  OiUmore 

16.80 

24.46 

81.60 
8581 

122.25 

Qnniter-boata 

35.81 

Skiffs 

5w44 
5  82 

11.50 
8.83 

16.84 

Tools  and  noplianceB - .. 

14  65 

Subsistence 

233  82 

Office  furniture 

L68 
2.46 

1.68 

Survey  instruments' 

246 

Stone 

2,312.81 
.17 

8,21231 

.17 

Iron 

Coal 

iai7 

7.28 
18.77 

10.17 

Ice 

7.28 

Boardins  outfit 

18.  T7 

Total 

229.65 

2.553.73 

520.01 

157.34 

3.460.73 
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TWIN  HOLLOW.S,  WEST  BANE. 


Ijabor,  material,  plant,  etc. 

Biprapping 
(45,0(10 
•  Bouaro 
'       feet). 

• 

1 

MnttrpM 

(315,060 

sqnare 

feet). 

• 

Pilirg 

(!i0  piles 

driven 

1.100 

feet). 

Grading 
(1,400 
cubic 
yaid»). 

Subsist- 
ence. 

Engineer- 
ing and 
contin- 
gencies. 

Total. 

Labor,  snporintendence,  etc 
OeneTal  cxDonae 

1                      ' 

$356.42  $2,060.63 

$228.50 

$274.29 

$520.44 

$o6H.63 

125. 18 

187.54 

21.94 

220.45 

$3.99&81 
125. 18 

XT.  S.  BnsiDeer  Office  . . 

187.54 

Rnrveva 

21.94 

Teleouone 

220.46 

Steftmer  Ocn£f<il  OiUtnore. . 

113.89 

326.00 

829. 51 

53.68 

laso 

456.10 

Bttrsea    

330. 62 
63.68 

660.13 

Bargo  flats 

""440.36 

160.48 

267.84 

Pile-drivers 

43.60 

483.96 

WaT8  for  mattress 

239.23 

239.23 

Qnarter-boats 

ICO.  78 
292.84 

100.78 

Qnarters 

42.85 
73.01 
15.30 
96.66 
57.98 

130.80 

466.49 

Flats 

73.01 

Skiffs 

4.00 

ao8 

2.eo 

30.18 

Tswis 

96.  C6 

Tools  and  appliances 

Babsifftence  , 

6.70 

2.57 

4.91 

1.70 
1,232.80 

73.86 

1,282.80 

Office  ftimitare 

0.20 
14.28 

9.20 

SarvAy  Instruments 

14.28 

Brush 

6,25&26 

6,265.36 

Piles 

880.10 

380.10 

Stone 

2,022.61 

1,096.81 

32.58 

81.60 

204.09 

28.20 

28.00 

3.29 

3.20 

1.25 

3,119.42 

Manilla  roT>e 

32.68 

SImJ  rope 

31.60 

Wiw 

290.00 

Nails 

2a  20 

Spikes 

28.00 

3.29 

Lumber 

a20 

Oaknm 

1.25 

Coal 

63.28 

21.02 
50.63 

84.30 

Ice 

60.68 

If  iHfiAllflneAnii  mi^terU^I .  r  r . 

57.19 

.  16. 18 

73.32 

Boardinff  outfit . .  < 

108.68 

108.63 

Total 

2,503.53 

11,036.33 

1,165.82 

825.60 

2,722.14 

],41&40 

19,16L31 
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CHESLE7  ISLAND. 


J^fcbor,  material,  and 
plant. 

Piling  (253  piles, 
3,000  feet  depth). 

Stringing  (46 
piles). 

Bracing    (42 
piles). 

•5S^ 
S  ^  *^ 

Pi 

«  c  « 

ft  I 

Kip^ap  (200  lin- 
ear feet,  10,000 
sqnarofeei). 

•eg? 

• 

c 

s 

'• 
a. 

Is 

If 

tic 

"© 
H 

Labor,  etc 

$528.69 

$150.20 

iQl.56 

$677.60 

$71.76 

$57.18 

$006.15 

$228.84 

1 

$2i2.'4i 

81.17 

313.48 



$2,799.07 

General  oxnense ......... 



212.44 

Telepliono 

81.17 

V.  S.  Engineer  Office 

313.48 

Steamer  UeneralGUlmore 

147.46 

73.73 

73.73 

66.36 

36.67 

""29'40 

398.15 

Barcros 

^.40 

l*ile-drl vera 

24€f.85 

73.08  80.87 

351  89 

Wavs  for  mattress. ...... 

1.93 

.....*  - 

1.93 

Oiia,rter-boata 

7J.  10 
24.08 

■  «■«••  • 

72.10 

(Juartera..  ............. 

1 

'*■" 

?4. 08 

Itlota 

0.20 

3. 50-    2. 40 

"'15.80'    i- 80  •jooo 

52.79 

Mattress  barge 

4.42 
1.15 

' 



4.42 

Skiffe 

12.54 

.23 

6.01 

2.00 

.'at 

.60 

1L04 

29.21 

Yawls 

L60'    LCO 
2.35     L42 

a  30       .40       .46 
14. 29     1. 40     1. 5U 

10.65 

Tools  and  appliances  — 
Boardintr  ontiit .......... 

14.80 

42.  67 

......1 .    ... 

137.73 
580. 5J 



"'4:39 
6.49 

137  7a 

Subsistence ........... 

......' 

560. 5*> 

Oflice  furniture 

_ 

4.39 

SiU'vcv  instruments  .... 

6.4*> 

Bi'UsU 

656.56  80.15 

286.20 
653.8, 

08^.91 

Piles 

712.06 

142. 21 116.  Ifl 

960. 4« 

St  one 

654.46.!.... 
1  .... 

207.18 

1. 516.  SO 

Manilla  rone. 

172.67 

172.67 

Sisal  rope 

25.00 



30.00 
13.11 
12.00 
14.72 

55.  (t) 

Wire ^ 

80.71 
SLOO 
16.56 

43.8* 

Nails 

33.01 

Spikes 

4L41 
16.00 

85.63 

Screw -bolts 

24.12 

6.69 
30. 8u 

45. 8< 

CleTlses 

SO  8U 

Coal 

20.44 

3.15 

8.15 

5.50 

35.73 

2.00 

"io.62 

JP?  **4 

Ice 

S5  73 

\f  mcf^llaneous  matierial . . 

2.00 

Surveys 

10  5*» 

' 

Total. .^ 

1,876.46 

476.84857.30 

2,102.23^15.26 

286.32 

2,068.75 

1,115.00 

628.40 

9. 117. » 

JIM  SMITH'S. 


Labor  material,  equipment,  etc. 


Labor,  superintendence,  etc. ... 

General  expense 

United  States  Engineer  Office. 

Survevs 

Telepnone 

Steamer  General  OiUmcre 

Flats. 


Skiffs 

Yawls 

Tools  and  appliances. 

Office  furniture 

Survey  instruments.. 

Brush 

Sisal  rope 

Spikes 

Nails 

Boarding  outfit 


Total. 


(4  15*  lin^r  :  2n<rin««Tlng 
squa^  feet).       g«noi«- 


$1,152.80 


16.30 
2.87 
6.40 
0.20 

l&OO 


770.37 

16.00 

0.80 

8.33 


2,010.07 


$320.00 

47.27 

66.87 

8.08 

8L22 


3.39 
6.24 


40.00 
67L56 


Total. 


$1. 


472.80 
47.27 
68.37 

aoe 

8Lr2 

1€L.^0 

2.87 

e.4t 

9.26 

laoo 

3.38 
flL24 

779.37 

ie.00 

9.8$ 
&83 

4a  00 


2,500.61 
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SULPHUR  SPRI^'GS. 


LaWir,  niaterial, 
plant,  etc. 


5  cm 

—  .Esc 


•*"*  ^4  ^?  %to4 


•pa    2  «« 
U    •^    ~ 

a 


^si: 


« 


p  ^ »- 

p*  St  tt 
CO 


if? 


^-c 


a  * 


11.27'  21.65         231.40 

3,75.279     1,883.00     1, 073.28 


23.46 
'26.'42 


74.08 


Labor,  Huperiutend- 

enoe,  etc   $7. 156. 96^  $4,  532. 49  $2,705.56  $5, 090. 07  $10,040. 15 

General  expeoRe . . 
U.  S.  Engineer 

office 

Sarvevs 

Telephone ! 

ikeainer  Oen.  QUI-  i 

iMore 785.85.        482.16        429.60        339.57        584  63 

BarjceH 

Barge- flats 

PiloKlri  vers 

WajB  for  mattitiaa. 

Quarter-boats 

Qoarters ■ 

Mattress-barge  — 

Plats 

SkiffSfi 

Tawls 

Tools    and    appU- 

anoes    

Subsistence 

Whisky    a^d   cin- 

cbon.- 


51.81 


37.86 


Office  famiture 

Surrey  iutftmmentg 

Brash    

Piles 

Stone 

Manila  rope 

Sinai  rope 

Wire 

Naila 

Splkea 

Screw-bolts 

Clovises 

Lomber 

OalLum 

Coal 

Washers 

Ice 


87.20 

152. 18 

6.69 

91.15 


27.09; 


105.45 

105. 12 

17.13 

76.89 


67.75 
57.00 

4.18| 

I 

46.07 


20, 62a  81 


760. 52 
115. 05 


8.863.74 


316.20 
50.00 


4. 397. 22 


49.23 

5.41, 

459.  >M> 

26.87 
239.77 

137.47 


14a  80 
35.00 


7a  11 


15.75 

627.29 

1,231.1.^ 

37.60 


49a  54 


897.47 
"37."  50 


187.08 
11.37: 


71.02 
19.80 


3,531.89 

"siaio 


207. 10 

125.82 

63.33 

66.14 


284.20 


105.44 


662.03 

69.  (fO 

143. 7» 

23a  98 


15  212. 87 


Miscellaneons 

material 

Boarding  oatflt  — 


852.43 


31.61 


Total j  34^528.361  18,633.42 


ia9i 


10,257.66 


a  87 


11,312.32 


6,852.04 
310.00 
540.00 
893.03 
399.03 
80ai4 


74.29 
5.60 


30.36 


S-© 

'*  ©  e8 
p.(«S 


$1,793.07 


« 

a 

S 

02 


97.58 
'i4.'66 


22.76 


22.98 

9.34 

17.50 

40.76 


3,144.79 


35,330.44 


6.35 


©  a 

•*"  B 

a  © 


$5,024.30  $5,172.88 
2, 625. 42 


16.30 
35.08 
11.98 


272.22 
2, 282. 11 


3,851.94 

170.19 

1,551.24 

ia30 

"iso.'is 


29a  48 


51.27 


12.61 
12.765.39 

21.80 


23.18 


21.57 


75.41 
114.05 


142.47 


56.18 


11.79 


660.99 

242.14 
1, 78l>.  10, 


27.96 


5, 16a  78 


23,319.26   14,167.02 


Laljor,  material, 
pl.tnt,  etc. 


Labor,  superintend- 
ence, etc 

Geueral  expense  — 

u.  S.  Eugineer  office. 

Stirveva  

Jelephone 

Steamer  Oen,  OiU- 
taoie  

Barges   

BarKe-flats 

PileKlrtvcrs    

Ways  for  mattress  . . 

Quarterboats 

Qpartera   

MftttroAs-barge 

Klau 


Total, 
Sulphur 
Springrf! 


Labor,  material, 
plant,  etc. 


$42,115.43 

2. 62.'*.  42 

3.831.94 

170. 10 

1.  5ol.  -'4 

2,  7?1.  99 

35  08 

5^.58 

0, 70^ 

309 

272.22 

2, 874. 77 

5.41 

1.446.48 


08 
71 


Skiffe 

Yawls 

Toola  and  appli- 
ances  

Snbsistonco 

Whisky  and  cin- 
chonn 

Ofiico  fumituro 

Survey  instruments. 

Brush  

Piles   

Stone 

Mauila  rope 

Sisal  ropo 

Wire 


Total 
Sulphur 
Spnngs. 


$44^49 
429.06 

66.5.50 
12, 765. 39 

21.80 

75.41 

114. 05 

18,744.70 

83.889.77 

9.312.03 

1, 535.  62 

947. 15 

520.85 


Labor,  material, 
plant,  etc. 


Nails 

Spikes  ■   

Screw-bolts 

Clevises 

Lumber 

Oakum 

Coal 

Washers 

Ico    

MiacellaDeous    ma- 

ttiiial 

Boarding  outfit 


Total. 


Total, 
Sulphur 
Springs. 


$462.36 

467. 14 

1,5»4.76 

1, 231. 13 

205  47 

5.  r.o 

910.00 

31.17 

660.99 

714  62 
1, 780. 10 


152.717.26 
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CAIRO  PROTECTION^. 


Labor,  mat«>rial,  plant, 
etc. 

Mattress 

(65. 280 

square  feet) 

Piling  (39 

piles  driven 

4:23  feet). 

Riprap 

(3,600  square 

feel). 

Subsistence. 

EnjirinoerinfE 

andoon- 
tingenoies. 

Total. 

Labor,  superiotendeDce, 

etc 

U.  S.  Snirineer  office 

$682.33 

$163.27 

$37.95 

$357. 78 

« 

$953.04 
86.10 
11.49 

$2.0M.97 

86Lli» 

SnrvovB 

11.49 

ftf<eaiTif^r  Otfu.  (riUtrwr^  . . . 

872.05 

160.95 

20.68 

122. 25 

65.20 

l,05a5» 

Barnes 

Darffe- flats. 

168.95 

1.70 

105. 18 

127.00 

Pile-drirem 

235.44 

2S5.44 

Ways  for  mattross 

Qiiarterboats  ...  .\ ..... . 

57.89 

57.89 

43.90 
2L75 

oiis 

..... ....... . 

43.99 

Qnarters. ................ 

21.76 
22.70 
JO.  12 
&28 
17.53 

* 

lOOLCO 

Flats 

23LT0 

gkiffs 

4.84 

14. 9i 

Yawls 

8.2it 

Tools  and  appliances  .... 
Steamer  Jack  .Prost  .... 

1.33 

1.10 

.90 
85.80 

.07 
26.84 

20.93 
112.  J4 

Brash 

1, 906. 97 

1.906.97 

Piles 

514.52 

514  32 

Stone 

033.60 

12.50 

27.14 

5.60 

36.00 

.48 

12.85 

.85 

87.23 

720.83 

Rone.  Sisal 

•  *•*•  ••»•«••• 

12L50 

Wire 

27.14 

Nails 

1 

5.09 

Spikes 

Bolts,  screw 

8&O0 

.48 

Lumber  ................ 

12.85 

Oakum 

.65 

Coal 

18.25 

10.93 

479.49 

34.00 

291  SO 

Subsistence 

47flL49 

Ice 

34.(10 

MilfoellMieouii  material . . 

26.45 

2aL45 

OflSce  fhmitnre 

4.F0 
7.40 

4.9k> 

Survey  instruments  .... 

7.40 

BoardlniE  outfit 

1 

5&84 

66.84 

• 

Total 

4,540.72 

937.65 

248.63 

1        1,068.37 

! 

1.200.94 

6,045.61 

RECAPITULATION. 

Showing  total  coat  of  works  of  improvement  and  engineering  and  contingencies  during  the 

year. 


Locality. 


Piaxa  Dam,  (cutting  channel) 

Horsetail,  east  side 

Twin  Hollows,  east  bank 

Twin  Hollows,  west  bank. 


Chesley  Island #. 

Jim  Smith's 


Sulphur  Springs. 
Cairo  Protection . 

Total 


.Bnglneering 

and 
contingencies. 


$2,560.11 

157.34 

1,41&40 

02a  49 

67L60 

14, 107. 02 

1,200.24 

20.763.16 


TotftI  cost. 


.75 

0.877.66 

3,4fl0L'!3 

10.10L3I 

,  9,117.56 

2, 59a  63 

152, 717.  ?S 

8,045.52 

206.,»7.4D 
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^^stract  of  proposah  for  furnithing  8cretc  holts,  at  tke  United  States  Engineer  Depot,  foot 
of  Arsetial  strtet.  Saint  LottiSf  Afo.,  received  in  response  to  advertisement  dated  September 
14,  1886,  and  ojyened  September  ^2b,  1886,  by  Alaj.  O.  //.  Ernsty  Corps  of  Engineers, 


UTo. 


1 
2 


4 


!Names  and  ail(lre(»8e»  of 
bidders. 


750 
(i"  by  20"). 


1.000  1.000 

(f  by  23").  ;  (i"  by  20"). 


Daniel  Kervrin,  Saint 
Loois,  Mo  * 

Saint  Lonis  Bolt,  Bridge, 
and  For^e  Works,  Silan 
l>e  Main,  secretary, 
Saint  Loais,  Mo 

Moran  Bolt  and  Nut  Man- 
ufacturing Compmy, 
John  Monm,  aecretar3', 
Saint  Lonis,  Mo 

A.  J.  Packard,  Bnl&lo, 
N.  Y 

M.  M.  Book  ic  Co.,  Saint 
Lonis,  Mo.,  per  lb  t 


■*i 

a 

p« 

Q 

.a 

0m 

o 

c 

ee 

1  < 

H 

ct». 

7. 4  155. 50 


56.50 


7.05   57.38 

14.75110.62 

2.5 


s 

9 
O 

S 


CU.  I 

&  4     $84. 00 


7.5 


% 

«i 

a 

« 

3 

ja 

< 

Ctt. 
0.6 


75.00   0.5 


996.00 


05.00 


&.925  89.25  0.56^,  96.63 
14.75  147.6014.75   147.50 
2.6      2.5 


2,000 
(l"by22"). 


o 
S 
< 


CI: 
13.9 

15 

15.30 

14.75 

2.5 


$278 


800 


306 


1,000 
(1"  by  24"). 


1 


a 

s 
o 

S 


Ctt. 
14.6 

15.6 


0 

9 
O 

s 

at 

5 

o 
H 


$146. 00  $659.  50 


156.00 


677.50 


16.575   165.75  714.01 


206114.76 
2.5 


147.50 


848.12 


*  Contract  awarded.  t  Bid  is  for  pounds  and  not  for  each  as  required  by  tpeciflcations. 

AbBtract  of  proposals  for  furnishing  spikeSf  iron,  and  naits,  at  the  United  States  Engineer 
Depots  foot  of  Arsenal  street.  Saint  Louis,  Mo,,  received  in  response  to  advertisement 
dated  September  14, 1886,  and  opened  September  25, 1886,  by  Maj,  O,  H,  Ernst,  Corps 
of  Engineers, 


No. 


Names  and  addresses  of  bidders. 


Wrought  spikes. 


6,000  lbs. 
(8"byi">, 


cu.\ 


a 

9 
O 

S 


1     H.  L.  Fox  &  Co.,  $aint  Louis, 

Mo* 2.4     $144 

2  M.  M.  Back  &  Co.,  Saint  Lonis,  j 

Mo 2.4       144 

3  Ewald    Iron    Company,   Saiat  |        t 

Louis,  Mot 2.66     150 

4  Waterman-Campbell  Iron  Com-  { 

pany.  Saint  Louis,  Mo 2. 6      156 

5  Andrew  J.   Packard,  Buffalo, 

N.Y 2.8      168 

0     E.  E.  Souther   &.  Bro.,    Saint 
Louis,  Mot 


8,000 

lbs.  (6" 

by  k"). 


0 
0 

e 
•      J 


Bound  iron. 


9,400  lbs.  ()",  4.000  lbs. 
diameter).  (l"diam.). 


04 


a 

0 

o 

a 


!    04 


cu. 

2.9 

2.8 

3.05 

3 

3.3 


Ots. 


$871.79  $168.26,1.69 


a 

9 

o 

a 


Cut  nails. 


4,000  lbs. 
(20  d.). 


p4 


I 


84L85,  173.901.8 

i    •        ' 

911.8  '  109.201.7 

I        '  i 

901.85,  173.901.75 

■        '  I 

092.05  192.70  2.05 


Ctt. 

$67,602.05 
72.002.1 

6a  00  2. 25 
70.00'3.25 


1.85 


I 
173.901.75 


82.00 
70.00 


2.05 


«i 

s 

o 

a 


m 

84 
90 
90 
82 


0 
0 

e 

8 

m 

I 


$546.86 
657.90 
577.70 
579.90 
623.70 


*  Contract  awarded. 


t  Printed  instruction  1  not  complied  with. 


i  Partial  bid. 
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W  3, 
IMPROVEMENT  OF  GASCONADE  RIVER,  MISSOURI. 

The  improvemeDt  of  this  stream  has  consisted  in  the  removal  of  ob- 
stractions  to  navigation  in  the  shape  of  leaning  timber,  snags,  stamps, 
etc.,  and  the  construction  of  low  wing-dams  to  facilitate  the  passage  of 
boats  over  the  shoals  daring  low  water. 

The  work  was  began  in  1880,  and  has  been  continaed,  when  fands 
were  available,  ap  to  the  present  time. 

Work  was  began  for  the  fiscal  year  ending  Jane  30, 1887,  on  Septem- 
ber 6, 188G,  and  was  confined  to  the  removal  of  snags  from  the  channel 
and  the  felling  of  leaning  trees  on  the  bank.  The  work  was  continaed 
in  the  fall  nntil  November  17,  when  the  weather  became  too  severe  for 
the  removal  of  snags,  and  the  working  party  was  disbanded,  the  plant 
being  stored  and  cared  for  at  Hermann,  Mo.  The  work  reached  a  i>oint 
about  34  miles  above  the  month,  removing  all  the  channel  obstroctions 
and  the  leaning  timber  to  this  point. 

A  personal  examination  of  the  stream  was  made  on  March  20  and  21, 
1887,  to  a  point  45  miles  above  its  month.  The  examination  showed 
that  the  stream  was  well  cleared  of  obstrnctions  up  to  the  point  where 
last  season's  work  closed,  and  it  was  decided  to  clear  the  portion  of  the 
river  from  Deer  Slongh,  a  point  45  miles  above  the  month,  to  the  point 
where  last  fall's  work  ceased.  The  left-hand  chnte  at  Deer  Sloagh  was  al- 
most entirely  closed  by  snags  and  drift  piles,  and  the  right-hand  chate  by 
snags  and  leaning  timber.  Active  operations  were  commenced  on  April 
25, 1887,  when  the  river  had  fallen  to  a  suitable  stage,  and  were  continaed 
at  Deer  Slongh  until  June  4,  when  the  channel  had  been  made  practica- 
ble for  rafts  and  boats.  The  work  was  then  continued  down-stream 
nntil  the  stage  of  water  became  too  high  to  work  economically,  owing  to 
the  high  stage  of  the  Missouri  Biver.  The  outfit  was  laid  up  at  Fred- 
ericksburgh,  9  miles  above  the  mouth,  where  it  is  in  readiness  for  the  re- 
sumption of  work  at  the  proper  time. 

The  amount  of  work  done  was  as  follows : 

Namber  of  snaj^  removed 738 

Number  of  heavy  trees  felled 1,150 

The  river  is  now  in  a  fairly  good  navigable  condition  from  its  month 
to  Deer  Slough,  a  distance  of  45  miles.  Eaftsmen  complain  of  a  few 
snags  above  Deer  Slough,  to  a  point  60  miles  above  the  month ;  these 
can  be  removed  at  a  small  expense.  The  work  has  been  of  benefit  to 
the  navigation  of  the  river,  especially  to  the  rafting  interests,  which  are 
quite  large. 

COMMKRCIAL  STATISTICS. 

Shipments  down  the  river : 

Wheat,  42,776  bushels,  at  65  cents 127,804.40 

Com,  115  sacks,  at  $1 115.00 

Clover,  51  sacks,  at  ti9 459.00 

Walnut  lamber,  49,000  feet,  at  5  cents 2,450.00 

Walnut  chair-timber,  2  car-loads :)25.00 

Miscellaneous  produce 8^.75 

Pine  lumber  (yellow)  in  rafts,  1,000,000  feet,  at  $12  per  1,000 1*2,000.00 

Walnut  logs  in  rafts,  50,000  feet,  at  $40  per  1,000 2,000.00 

Railroad  ties  in  rafts,  454,000,  at  33i  cents 151, 33:1. 3:{ 

Total 197,311.48 

Shipments  up  the  river : 

General  merchandise 5,QB6l15 

Total  value  of  river  commerce 203^007.63 
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This  statement  shows  a  decrease  iu  shipments,  principally  iu  wheat, 
which  there  was  reported  last  year  178,000  bushels,  at  70  cents,  with 
a  total  valae  of  $124,600,  while  this  year  there  wa«  but  42,776  bushels, 
s^t  05  cents,  total  value  of  $27,804.40,  the  difference  in  value  being 
96,796.  There  has  been  an  increase  in  the  railroad  ties  to  the  amount 
119,000  ties,  of  a  value  of  $39,666.60. 

The  decrease  in  the  shipment  of  wheat  was  due  to  very  low  water 
hich  prevailed  last  season,  which  obliged  the  farmers  to  haul  their 
'^^heat  by  teams  to  market. 

The  steamboats  engaged  in  the  river  commerce  are  as  follows : 


Name. 


Vienna 


Draasbt, 
light. 


Inches. 
16 
12 
12 


Burden. 


Tons. 
70 
70 
65 


With  the  amount  recommended  to  be  appropriated  for  the  fiscal  year 
ending  June  30,  1889,  it  is  proposed  to  continue  the  removal  of  obstmc- 
t:ioDs  and  to  close  some  of  the  side  chutes,  in  order  to  concentrate  the 
i^ater  in  the  main  channel  of  the  river. 

Money  statement 

July  1,  1886,  amount  available $929.05 

Amoant  appropriated  by  act  approved  August  5,  1886 7, 500. 00 

8,429.05 
.  Ju]}'  1,  1887,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 18d6 .,.      5,353.44 

July  1,  1887,  amount  available 3,075.61 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  10, 000. 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 


,00 
>mpliance  witb  requirements 
harbor  acts  1866  and  1867. 


W4. 

IMPROVEMENT  OF  OSAGE  RIVER,  MISSOURI  AND  KANSAS. 

Tlc  project  for  the  improvement  of  this  stream  has  consisted  in  the 
removal  of  obstructions  to  navigation,  such  as  snags  and  leaning  tim- 
ber, the  dredging  of  channels  through  shoal  places,  and  the  construc- 
tion of  cross  and  wing-dams  to  concentrate  the  water  over  the  shoal 
places. 

The  work  done  during  fiscal  year  ending  June  30, 1887,  consisted  in 
the  removal  of  snags,  stumps,  and  leaning  timber.  A  working  parly 
was  organized,  and  began  work  September  16, 1886,  working  up-stream 
a  distance  of  61  miles  to  a  point  3  miles  above  Tuscumbia,  where,  on 
November  16,  the  work  was  discontinued  on  account  of  severe  weather, 
the  tools  and  appliances  stored  at  Hermann,  Mo.,  and  the  party  dis- 
banded. 
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The  work  coDsisted  in  the  removal  of  370  suags  and  the  felling  of 
878  leaning  trees.     ' 

The  work  done  has  been  of  much  benefit  to  the  rafting  and  boating 
interests. 

COMMERCIAL  STATISTICS. 

There  were  engaged  in  the  Osage  Elver  commerce  during  the  year 
jnst  closed  the  following  steamers,  viz. :  Oeneral  Meade^  FredeHckj  Aggie, 
D.  B,  Hurlbuty  Black  Diamondj  and  Dick  Clyde, 

It  has  been  impossible  thus  far  to  obtain  a  statement  of  the  com- 
merce of  these  steamers,  except  in  the  case  of  the  Hurlbut  and  JV^- 
ericky  and  the  data  as  obtained  for  them  is  not  all  that  conid  be  wished 

The  commerce  of  the  Osage  Elver  may  be  tabalated  as  follows : 

Shipments  down  the  river: 

1,000,000  railway  ties value..  $333,333.33 

160,000  feet  lamber  in  oak-log  rafts do 1,280.00 

10,000  feet  lamber  in  walnat-Tog  rafts do 120.00 

Estimated  value  of  steam-boat  commerce 225,223.20 

Total  value  of  down-river  commerce 559,956.53 

Shipments  up  the  river : 

Estimated  value  of  steamboat  commerce 45,960.00 

Total  value  of  Osage  River  commerce 605,916.53 

The  above  estimate  of  steamer  commerce  is  based  upon  the  assump- 
tion that  the  General  Meade,  Hurlbuty  Frederick,  and  Aggie  (assiaited  by 
the  Black  Diamond  and  Dick  Clyde)  carried  equal  shares  of  the  com- 
merce. 

The  commerce  of  the  river  is  about  three-fourths  in  amount  and  value 
what  it  was  ^v^  years  ago. 

The  railway  ties  are  estimated  in  round  numbers,  but  the  estimate  is 
practically  exact. 

Of  these  ties  30,000  were  taken  out  of  the  river  at  Warsaw,  470,000 
at  Bagnell,  and  500,000  at  or  below  Osage  City,  at  the  mouth  of  the 
river. 

There  were  also  taken  out  at  Warsaw  60,000  feet  of  lumber  in  oak 
logs  and  10,000  feet  lumber  in  walnut  logs. 

There  was  no  steamboat  commerce  above  Tuscumbia  during  the  year. 
The  Oeneral  Meade  made  an  attempt  in  March  to  reach  Warsaw,  but 
failed  to  get  far  above  Tuscumbia  on  account  of  lack  of  water  on  the 
river  bars.  For  the  past  few  years  the  Oeneral  Meade  has  usually  made 
an  annual  trip  to  Warsaw. 

The  head  of  steamboat  navigation  is,  for  all  intents  and  purposes, 
Tuscumbia,  60  miles  above  the  mouth. 

The  tie  commerce  is  about  what  it  was  five  years  ago ;  the  steamboat 
commerce  has  decreased,  due  in  part  to  short  crops^  and  in  part  to  rail- 
road facilities.  Branch  lines  of  the  Missouri  Pacific  JSailway  system 
terminate  at  the  river  at  Bagnell  and  at  Warsaw — the  first  point  70  and 
the  other  point  170  miles  above  the  mouth  of  the  river. 

With  the  funds  available  for  the  fiscal  year  ending  June  30, 1888,  and 
the  appropriation  asked  for  fiscal  year  ending  June  30, 1889,  it  is  pro- 
posed to  remove  snags  and  other  obstructions,  and  cut  the  leaning 
trees,  and  make  some  necessary  repairs  to  dams,  this  being  the  only 
work  that  can  be  done  to  advantage  upon  this  stream. 

The  estimated  cost  of  this  improvement  was  1230,000,  but  the  project 
upon  which  it  was  based  has  been  abandoned. 
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Money  statement, 

Amoant  appropriated  by  act  approyed  Aagast  5,  188G $10, 000. 00 

July  1, 1887,  amoant  expended  during  fiscal  year,  exclnsive  of  liabilities 

outstanding  July  1,  ld86. 4.027.89 

Jaly  1,  1887,  amount  available 5,972.11 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1889    10, 000. 00  , 
Submittted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


W5, 


PRELIMINARY  EXAMINATION  FOR  A  RE8URVEY  OF  OSAGE  RIVER  PROM 

its  mouth  to  osceola,  with  a  view  to  movable  locks  and  dams, 
ok  other  methods  of  improvement. 

United  States  Engineer  Office, 

Saint  LouiSy  Mo.,  December  10, 1886. 

General  :  In  accordance  with  instrnctioDS  contained  in  letter  dated 
Office  of  the  Chief  of  Engineers,  United  States  Army,  Washington,  D. 
C,  October  28, 1886,  directing  a  preliminary  examination  for  a  "  resur- 
vey  of  the  Osage  River  from  its  mouth  to  Osceola,  with  a  view  to  mov- 
able locks  and  dams  or  other  methods  of  improvement,''  I  have  the  honor 
to  report  as  follows : 

The  information  in  the  possession  of  this  office  is  sufficient  without  a 
resurvey  to  report  on  the  proper  method  of  improvement  to  be  applied 
to  the  Osage  Kiver  from  its  mouth  to  Osceola. 

The  question  to  be  considered  is  the  improvement  of  the  river  by 
^<  movable  locks  and  dams  or  other  methods  of  improvement,"  and  re- 
solves itself  into  two  distinct  propositions — first,  the  improvement  by 
movable  locks  and  dams,  and  second,  the  improvement  by  other  methods. 

(1)  improvement  by  movable  LOCKS  AND  DAMS. 

The  Osage  Eivcr  from  Osceola  to  its  month  at  low  water  consists  of 
a  series  of  pools  connected  by  shoals.  The  surface  of  the  pools  or  lakes 
are  perfectly  level,  and  the  entire  fall  of  the  river  is  concentrated  on 
the  shoals  or  rapids.  It  would  appear,  therefore,  that  the  best  and  only 
method  of  obtaining  low-water  navigation  would  be  by  a  method  of  either 
movable  or  permanent  locks  and  dams,  as  the  river  adapts  itself  natur- 
ally to  such  a  method,  but  at  present  the  demands  of  commerce  do  not 
justify  the  expense  attending  such  a  method  of  improvement. 

Maj.  O.  H.  Ernst,  Corps  of  Engineers,  in  a  report  to  the  Chief  of 
Engineers  dated  August  22, 1884  (see  House  Ex.  Doc.  No.  71,  Forty- 
eighth  Congress,  second  session),  reports  as  follows  on  this  subject : 

By  your  letter  of  Jaly  31, 1884, 1  am  directed  to  report  as  to  whether  in  my  opinion 
the  stream  is  *'  worthy  of  improvement."  From  the  wording  of  the  law  and  from  the 
fact  that  the  Osage  has  already  been  the  subject  of  some  minor  improvements,  I  un- 
derstand the  question  now  to  be.  Is  it  worthy  of  improvement  by  movable  dams  T 
That  is,  is  it  worthy  at  this  time  of  a  radical  and  expensive  improvement  which  will 
cost  several  millions  of  dollars  T 

The  Osage  empties  into  the  Missouri  River  at  a  point  about  140  miles  from  its  mouth. 
To  improve  the  navigable  capacity  of  the  Osage  beyond  that  of  the  Missouri  would 
be  almost,  if  not  quite,  useless.  The  navigable  depth  of  the  Missouri  at  low  stage  is 
About  3  feet.  An  improvement  of  the  Missouri  Kiver  has  been  projected,  but  the 
amount  of  time  which  must  elapse  before  that  improvement  shall  be  completed  is  un- 
certain. It  will  probably  be  many  years.  But  whether  many  or  few  it  would  seem 
S roper  to  defer  the  inauguration  of  any  scheme,  the  usefulness  of  which  is  very  largely 
ependent  upon  the  safe  navigation  of  the  Missouri,  until  such  safety  of  navigation  is 
an  accomplished  fact.  The  distance  from  Linn  Creek  to  the  mouth  of  the  Osage  is 
about  107  miles.  In  this  distance  it  passes  through  or  touches  five  counties,  Camden, 
Morgan,  MiUer,  Cole,  and  Osage,  the  last  two  lying  also  on  the  Missouri  Biver.   Some 
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portions  of  these  counties  will  not  be  afifecte^l  by  the  improvement  of  the  Osace,  bat 
it  is  difficult  to  say  how  much  the  statistics  of  the  entire  counties  will  I  e  osea  in  de- 
termining the  interests  to  be  benefited.  The  total  area  of  these  counties  is  aboot 
3,800  square  miles.  By  the  census  of  1880  (eee  Compendium  of  tbe  TeuthCeDSUA,  pages 
a9,  40,  1553,  1555,  788,  792,  and  738)  their  total  population  was  54,542;  their  total  a^ 
sessed  valuation,  real  and  personal,  was  19,093,013 ;  their  total  taxation,  State,  connty, 
and  town,  was  $175,222 ;  and  their  total  production  of  cereals,  including  wheat,  corn, 
oats,  rye,  barley,  and  buckwheat,  was  about  5,000,000  bushels,  the  total  prodiiction 
of  the  State  of  Missouri  being  about  247,0W,000  bushels.  The  geology  of  these  conntiea 
18  known  only  in  a  vague  way.  They  contain  deposits  of  iron,  lead,  and  coal,  but  the 
size  of  the  deposits  is  unknown ;  those  of  iron  are  supposed  to  be  large,  and  those  of 
.coal  to  be  small.    There  are  at  present  no  extensive  mining  interests. 

The  total  value  of  the  commerce  of  the  Osage  River  during  the  fiscal  year  ending  Jane 
30,  1882,  was  $950,778,  of  which  $565,405  was  floated  in  rafts  (see  Annual  Report  Chief 
of  Engineers,  1882,  page  1660),  and  for  the  year  ending  June  30,  1883,  was  |I,043,0&2, 
of  which  $215,790  was  floated  in  rafts  (see  Annual  Report  Chief  of  Engineers,  I8ts^ 
page  1295).  Deducting  the  rafting  interest,  which  would  not  be  benefited,  bat  which 
would  rather  be  injured  by  a  slack  water  improvement,  there  remains  a  trade  of 
$385,373  for  1882,  and  $827,262  for  1883.  As  near  as  can  be  computed  from  tbe  data 
at  hand,  the  weight  carried  in  1882  was  9,416.5  tons,  and  in  1883  21,967.5  tons.  Tbe 
average  charge  for  freight  in  1881  was  $2  per  ton,  and  in  1882  $4  per  ton.  Taking  tbe 
higher  rate,  the  total  freight  charges  would  not  exceed  $38,000  in  1882,  and  $8d,000 
in  1883,  or  an  average-of  ^,000  for  each  of  the  two  years. 

From  these  facts  it  appears  that  there  are  no  interests  at  this  time,  either  upon  the 
Osage  River  itself  or  upon  its  banks,  which  will  justify  a  heavy  expenditure  in  tbe 
improvement  of  the  river.  There  are  undeveloped  resources  which  such  an  improve- 
ment would  aid  to  develop,  but  they  are  uncertain  in  amount.  Tbe  most  important 
results  to  be  expected  from  a  radical  improvement  can  not  be  attained  until  after  the 
improvement  of  the  Missouri  River.  I  am  accordingly  of  the  opinion  that  the  Osaise 
River,  from  its  mouth  to  Linn  Creek,  is  not  at  this  time  worthy  of  improvement  by 
movable  dams. 

The  conditions  which  governed  the  opinion  in  the  above  report  Lave 
in  no  manner  changed  since,  and  from  the  same  consideration  I  am  of 
opinion  that  at  this  time  the  Osage  Biver  from  its  mouth  to  Osceola  is 
not  worthy  of  improvement  by  movable  locks  and  dams. 

(2)  IMPROVEMENT  BY  OTHER  METHODS. 

The  methods  heretofore  applied  in  the  improvement  of  the  Osage 
Biver  have,  since  1^72  consisted  in  the  removal  of  snags  and  leaning 
timber,  the  bailding  of  dikes  and  training-walls  to  concentrate  and 
deepen  the  water  over  the  shoals,  and  the  dredging  or  scraping  of  the 
shoal  places.  The  object  of  this  method  has  been  to  give  a  depth  for 
navigation  of  2  feet  at  low  water.  Heretofore  this  method  has  not  ac- 
complished the  desired  result,  although  it  has  resulted  in  the  ameliora- 
tion of  navigation  to  a  certain  extent ;  it  is,  however,  in  my  opinion  the 
only  practical  plan  to  follow  at  present.  The  stream  is  at  present  nn- 
uavigableat  extreme  low  water;  the  work,  however,  which  has  been  done 
has  facilitated  navigation,  and  I  am  of  opinion  that  it  may  be  further 
continued  with  benefit.  It  is  not  practicable  to  submit  an  estimate  for 
the  work,  as  it  will  consist  principally  in  the  removal  of  constantly  re- 
curring obstacles  and  repair  of  old,  and  possibly  construction  of  new, 
works  BS  required,  but  an  annual  appropriation  of  $5,000  would,  in  my 
estimation,  be  sufficient  for  several  years  to  meet  the  present  wants  of 
navigation.  For  the  reasons  above  stated,  in  my  opinion  the  Osage 
Eiver,  from  its  mouth  to  Osceola,  is  not  at  present  worthy  of  improvement 
by  movable  locks  and  dams,  but  in  my  opinion  it  is  worthy  of  improve- 
ment by  other  methods — that  is,  by  the  method  heretofore  followed. 

A  letter  of  Gapt.  B.  M.  Marshall,  steamer  Frederick^  in  relation  to  the 
commerce  on  the  Osage  Biver,  is  iorwarded  herewith. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 

Brig.  Gen.  James  O.  Duane,  ^^^^^^^  ^^''i'*  ^^  Engineers. 

Chief  of  Engineers^  U.  IS.  A. 
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JLKTTER  OF  CAPTAIN  R.    M.    MARSHALL,    MASTER  OF  THE  STEAMER  iTREDERICK. 

TuscuMBiA,  MOm  November  20,  1886. 

Sir  :  I  inclose  yoa,  as  per  yoar  requost,  a  statement  of  the  shipments  on  the  Osage 
River  for  the  past  sixteen  months.  The  steamers  that  have  been  engaged  in  the  traffic 
daring  that  time  are  the  Aggie,  General  Mead,  Frederick j  and  D.  li,  Hurlbut;  the  Aggis 
lianming  ties  and  cord-wood,  the  other  three  in  the. general  trade. 

The  shipments  for  the  fall  and  spring  of  1885-'86  (from  which  the  report  is  taken) 
show  some  decrease  from  that  of  1884-85,  duo  to  a  partial  failare  of  the  wheat  crop  for 
1885. 

Otherwise  the  business  is  about  the  same  each  year,  the  general  iucrea^  bein^  very 
small,  althongh  there  has  been  considerable  new  land  opened  up  and  settled  in  the 
last  few  years,  and  there  will  undoubtedly  be  considerable  increase  in  the  shipments 
Trithin  a  few  years. 

Wheat  is  the  chief  production  for  market,  the  shipments  of  corn  and  oats  being  so 
Bmall  as  not  to  be  worth  mentioning.  The  entire  shipments  of  corn  for  the  sixteen 
months  would  not  exceed  5,000  bushels,  and  oats  even  less,  althongh  there  is  a  great 
deal  of  corn  raised  and  fed  to  stock,  which  is  then  put  on  the  market. 

The  shipments  up  the  river  amount  to  from  50  to  80  tons  per  month  of  general  tner- 
ohandise,  not  including  lumber,  salt,  or  other  heavy  freight.  To  this  you  might  add 
500,000  feet  of  pine  lumber,  3,000  barrels  salt,  besides  lime,  iieavy  machinery,  etc. 

The  shipments  would  be  greatly  increased  if  the  river  could  be  depended  on,  so  that 
boats  could  run  regularly. 

There  has  been  no  boating  done  now  since  the  first  of  August,  on  account  of  low 
inrater  (there  being  but  10  inches  or  afoot  of  water  on  some  shoals),  and  it  is  not  likely 
that  navigation  will  open  before  next  spring. 

The  shipments  In  this  report  are  almost  entirely  from  Tuscumbia  down,  a  distance 
of  60  miles,  there  being  no  shipments  of  any  importance  above  that  point,  although 
boats  occasionally  run  as  high  as  Linn  Creek  and  take  out  freight. 

This  does  not  include  any  ties  or  wood  boated  by  steamer  Aggie  or  ties  rafted  out 
of  the  river,  of  which  there  are  thousands  every  year. 

Will  be  pleased  to  give  you  any  other  information  you  may  desire. 
Very  respectfully, 

R.  M.  Marshall, 

Master  Frederick, 

J.  W.  Beaman, 

United  States  Assistant  Engineer.  • 


6TAT1CMENT  MADE  BY  CAPTAIN  R.  M.  MARSHALL,  MASTER  OF  THE  STEAMER  FREDERICK, 

TO  ACCOMPANY  HIS  LETTER  OP  NOVEMBER  20,  1886. 

The  following  figures  indicate  the  shipment  of  grain,  etc.,  to  the  mouth  of  Osage 
River,  Missouri  and  Kansas,  from  the  landings  on  the  river : 


Date. 


1885. 


July 

All((lI8t  ... 

September 
October . . . 
Norember. 
December. 


Jtniuiry* . . 
February* 
March  .... 

April 

May 

June 


1886. 


July. 


Year's  total . . 


Wheat. 


Miscella- 
neoaa. 


Walnut. 


Lumber. 


Heads  of  live 
stock. 


ButheU. 
5.000 
6,000 
4,500 
5,000 
ti,800 
4,500 


15. 000 
18.500 
7,600 
7,200 
12,000 
11,000 


Feet. 
18,000 


6.800 
18.000 
16,000 
17,  000 


91,600 
4,200 


30,000 
63,000 
32,  000 
31,000 


6,000 


Feet. 


20, 000 


Pounds. 


200 


150 
200 
250 


6,000 


229.  200 
12.000 


24,000 


175 
250 


25,000 


1.225 


*  Navigation  closed  on  account  of  ice. 

Daring  August,  September,  October,  and  u^)  to  date  navigation  has  boon  closed  on 
Account  of  low  water. 
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River  CommissioD',  was  barely  safflcient  to  care  for  the  plant  and  prop- 
erty. 

By  tbe  act  of  Congress  approved  August  5, 1886,  $60,000  was  ap- 
propriated for  the  fiscal  year  ending  June  30, 1887.  The  last  recom- 
mendation, that  of  the  Missouri  Kiver  Commission,  had  l>een  for 
$160,000. 

Owiug  to  the  small  appropriation  secured,  the  lateness  of  the  season 
when  it  became  available,  and  the  early  approach  of  cold  weath^  in 
the  high  latitude  where  it  was  necessary  to  expend  it,  it  was  thoaght 
best  not  to  attempt  any  work  during  1886. 

It  was  recommended  to  and  approvedbytheChief  of  Engineers  tospend 
all  of  the  appropriation  upon  that  portion  of  the  Missouri  Biver  lying 
between  Carroll,  Mont.,  and  Fort  Benton,  Mont.,  known  as  the  **  rocky 
part."  The  river  here  is  confined  by  stable  banks,  has  a  great  fall^ 
many  rapids,  and  the  channel  is  more  or  less  obstructed  by  loose  bowl- 
ders and  rocks. 

The  approved  project  was  to  begin  at  Fort  Benton  and  work  down 
the  river,  constructing  dams  of  brush  and  gravel,  to  contract  the  chan- 
nel where  too  wide ;  to  raise  the  water  on  the  rapids  and  redace  the 
slope ;  to  dredge  out  the  heavier  gravel-bars,  and  to  remove  projecting 
rock  and  loose  bowlders. 

The  plant  consisted  of  one  steamer,  the  Josephine,  lying  at  Sioux  City, 
Iowa,  a  large  steam-dredge  lying  at  Fort  Benton,  Mont.,  and  a  namber 
of  rough  barges,  skiffs,  bateaux,  hoisting  engines,  qnarterboat,  and 
tools,  lying  at  Gallatin  Eapids,  Montana. 

The  plant  thus  scattered  along  the  river,  mostly  at  distant  and  nearly 
inaccessible  places,  had  been  lying  idle  for  a  year  and  was  greatly  in 
need  of  repair. 

The  dredge,  though  new,  had  been  constructed  with  a  very  weak  A, 
or  derrick  frame,  daugerous  to  use.  The  plant  at  Gallatin  needed  a 
general  overhauling  and  repairing. 

The  lateness  of  the  season  and  the  continuance  of  a  long  and  hard 
winter  prevented  any  thing  being  done  on  these  plants  until  May,  1887. 
These  repairs  have  been  carried  on  under  great  difficulties,  owing  to  the 
distance  from  any  supply  market  for  labor,  lumber,  and  other  articles 
of  repair.  This  also  added  greatly  to  the  expense,  men  and  material 
having  to  be  transported  from  Saint  Paul,  Minneapolis,  and  Sioux  City. 

On  July  1, 1887,  piost  of  the  repairs  had  been  completed,  and  it  is  ex- 
pected that  all  the  plant  will  be  ready  for  use  by  July  31.  The  steamer 
Josephine  being  at  Sioux  City  was  in  the  neighborhood  of  shops  and  sap- 
plies,  and  extensive  repairs  were  put  on  her  during  the  winter  and 
spring.  She  was  put  in  commission  June  1, 1887,  and  started  up  the  river 
for  Gallatin  Eapids,  taking  on  at  Bismarck  a  working  party  of  some 
lorty  men,  with  a  large  supply  of  repair  material  and  subsistence.  She 
reached  Gallatin  June  24,  and  the  working  party  was  put  to  work  get- 
ting out  rock  for  riprap  of  dams  and  cutting  brush  for  fascines  for  same. 

Up  to  June  30,  therefore,  no  construction  work  had  been  done,  thoagh 
over  one-third  of  the  appropriation  had  been  expended  in  making  repairs, 
in  transporting  men  and  material  to  the  field  of  operations,  and  in  bay- 
ing an  outfit  of  subsistence  supplies  and  tools. 

Much  of  this  heavy  expense  without  adequate  return  could  have  been 
avoided  had  a  suitable  appropriation  have  been  available  early  in  the 
spring  of  1886. 

As  soon  as  the  plant  is  thoroughly  repaired  the  construction  work 
will  be  pushed  vigorously  and  continued  as  long  as  the  season  will  per- 
mit.   Winter  begins  early  and  it  will  be  necessary  to  stop  early  in  Oc- 
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tober  80  as  to  get  the  plant  into  safe  winter  harbor.  All  of  the  present 
appropriation  will  be  expended  by  November  1,  except  just  sufficient  to 
care  for  the  property. 

By  the  ultimate  completion  of  the  improvement  it  is  expected  to  se- 
cure a  navigable  channel  of  4J  feet  at  .low  water  over  the  river  from 
Port  Benton  to  Carroll.  The  works  previously  completed  in  this  por- 
tion of  the  river  have  accomplished  much  good  in  bettering  the  channel, 
bat  have  not  done  good  commensurate  with  their  cost,  owing  to  the  de- 
snltory  way  in  which  appropriations  have  been  made. 

The  work  of  the  present  season  can  only  give  temporary  relief,  as  the 
means  available  will  not  permit  strong  and  permanent  work. 

The  river  from  Carroll  to  Sioux  City  is  very  different  in  character  from 
that  above,  flowing  as  it  does  between  unstable  banks  and  abounding 
in  shifting  sand-bars.  No  recommendation  for  the  improvement  of  this 
portion  of  the  river  can  be  made  until  a  thorough  survey  has  been  com- 
pleted whereon  to  base  a  well-digested  project.  The  funds  at  command 
do  not  justify  such  a  survey,  and  furthermore  this  matter  is,  I  under- 
stand, under  the  jurisdiction  of  the  Missouri  Eiver  Commission. 

Temporary  betterment  can  be  afforded  by  keeping  this  portion  of  the 
river  free  from  snags.  As  Congress  has,  heretofore,  by  its  legislation 
made  snagging  operations  a  matter  separate  irom  river  improvement, 
this,  perhaps,  should  be  the  subject  of  report  and  recommendation  by 
the  engineer  officer  in  charge  of  snagboats  on  the  Missouri  Eiver. 

Commerce  on  the  Missouri  Eiver,  between  Sioux  City^  Iowa,  and  Fort 
Benton,  Mont.,  has  been  steadily  falling  off  year  by  year  as  the  railroads 
have  reached  or  paralleled  and  passed  beyond  it.  The  completion  of 
the  Manitoba  Railroad  from  Saint  Paul  to  Helena,  Mont.,  via  Forts  Bu- 
ford,  Assinniboine,  and  Benton,  a  matter  certain  of  accomplishment  be- 
fore another  navigation  season,  will  completely  parallel  the  river  above 
Fort  Buford,  and  Will  greatly  reduce  the  present  commerce  over  this  sec- 
tion of  the  river. 

The  Benton  Transportation  Company  operates  the  only  steamers  now 
running  on  the  upper  river,  and  in  anticipation  of  the  completion  of  the 
Manitoba  road  is  preparing  to  withdraw  several  of  its  steamers.  After 
that,  th  c  navigation  interests  will  be  small  and  confined  to  a  local  trade, 
which  for  a  number  of  years  can  not  be  great,  as  the  bordering  country 
is  sparsely  settled,  and  much  of  it  closed  against  settlement  by  reser- 
vations for  the  use  of  Indians. 

As  far  .as  benefiting  any  navigation  interest,  present  or  prospective, 
is  concerned,  I  see  no  use' in  spending  any  great  amount  on  improving 
the  Upper  Missouri  Eiver. 

There  is  another  view  of  the  matter,  however,  that  may  commend 
itself  as  an  affair  of  wise  public  policy.  As  long  as  there  is,  during  the 
season  of  navigation,  a  good  permanent  channel  extending  from  the 
Mississippi  Valley  into  the  heart  of  Montana,  so  long  will  the  public  be 
benefited  by  lower  freight  rates  on  competing  railroads.  This  channel 
may  never  be  used,  but  its  mere  existence,  ready  for  use,  will  act  power- 
fully as  a  check  on  extortionate  freight  rates. 

On  this  account  I  recommend  for  the  fiscal  year  ending  June  30, 1889, 
for  the  Missouri  Eiver,  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont., 
an  appropriation  of  $160,000. 

Of  this  I  recommend  that  $110,000  be  devoted  to  the  permanent  im- 
provement of  the  rocky  portion  of  the  river  from  Carroll  to  Fort  Ben- 
ton under  the  present  project,  and  $50,000  to  the  removal  of  snags  from 
the  lower  and  sandy  portion  from  Carroll  to  Sioux  City.    I  woSd  also 
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recommend  that  Coofcress  be  asked  to  specify  what  proportion  of  the 
total  appropriation  shall  be  used  for  snagging,  shonld  the  amount  ap- 
propriated be  less  than  that  asked  for. 

This  may  appear  a  larger  amount  than  necessary,  considering  the 
interests  involved,  and  so  it  would  be  were  the  work  to  be  carried  on  ia 
the  neighborhood  of  material,  labor,  and  supplies. 

The  work,  owing  to  its  isolated  situation,  in  question  must  necessarily 
be  very  expensive.  Fuel  is  very  scarce  and  high  in  price,  and  natural 
material,  as  brush  and  stone,  is  at  many  places  difficult  and  expensive 
to  obtain. 

Freight  rates  are  high,  and  the  distance  over  which  supplies  must  be 
carried  are  very  great. 

I  transmit  herewith,  marked  A,  B,  and  0,  papers  in  reference  to  the 
commerce  on  the  Upper  Missouri  River  for  1886  and  to  July  1, 1887. 

Money  statement 

July  1, 1866,  amoant  available , $1,091.36 

Amoant  appropriated  by  act  approved  August  5,  1886 60, 000. 00 

$61, 091. 36 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitiesoutstanding  July  1,1886 23,790.60 

July  1,  1887,  outstanding  liabilities 5,571.89 

29,362.49 

July  1,  1887,  amount  available 31,728.87 


Amount  (estimated)  required  for  completion  of  existing  project,*  above 
CarroU 250,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1889 160,000.00 

Submitted  in  compliance  with  requirements  of  .sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
A. 

Benton  Transportation  Company, 
Missouri  River  Stkaxbrs, 
Bismarck,  Dak,,  Julg*^,  1887. 

Dear  Sir  :  I  herewith  inclose  you  statement  of  business  transacted  on  the  lii»- 
souri  River  between  Sioux  City,  Iowa,  and  Bismarck,  and  between  Fort  Benton,  Mont., 
and  Bismarck  during  the  year  1886 ;  also,  from  1st  of  April  to  Ist  of  July  daring 
season  of  1887.  Of  course  the  1887  statement  does  not  show  the  wool  businesa,  ship- 
ments of  which  are  usually  made  after  July  1.  Wool  shipments  this  year  promise 
to  be  heavier  than  ever  before ;  will  amount  to  about  5,000  bales,  value  aboat 
$300,000. 

Yours,  truly, 

I.  P.  Baker, 
General  SuperintemdemU 
Capt.  C.  B.  Sears, 

United  Stales  Enginaere, 


*  No  project  for  river  below  Carroll  except  snagging. 
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B. 

Statement  of  business  transacted  on  ike  Missouri  Kiver  between  Sioux  City^  lowa^  and  Bis* 
march,  Dakota,  and  between  Fort  Benton ,  Mont,  and  Bismarck,  Dak.,  18d(). 

ABOVE  BISMARCK. 

Trips  np,  23: 

General  merchandise  carried,  5,750  tons |1, 500, 000 

Trips  down,  23 : 

Sacks  wool  (3,800),  1,064,000  pounds $234,080 

Hides,  peltries,  furs,  and  merchandise,  1,000,000  pounds (50, 000 

Grain,  600,000  pounds |6,000 

Passengers  carried 400 

BELOW  BISMARCK. 

Trips.  20:      • 

General  merchandise  carried,  5,000  tons $287,000 

Passengers  carried 1,500 


C. 

Statement  of  business  transat^d  on  the  Missouri  Biter  between  Sioux  City,  Iowa,  and  Bis- 
marck, Dakota,  and  between  Fort  Benton,  Mont,,  and  Bismarck,  Dak.,  to  July  1,  1887. 

ABOVE  BISMARCK. 

Trips  up,  2r»:  ^ 

General  merchandise  carried,  6,875  tons Iao  oqa  /w^^ 

Down-stream :  f  ^*       * 

Wool,  hides,  furs,  and  merchandise,  320  tons J 

Passengers  carried 610 

BKLOW  BISMARCK. 

Trips,  10: 

General  merchandise,  tons  carried,  1,600 $144,000 

Passengers  carried 250 

lyoTE.— Much  of  the  up-rlTer  toxmAge  aboTe  Biflmnrck  repreMnta  railroad  material  and  snppliea 
for  tho  bailding  of  the  Manitoba  Railroad.    It  la  abnormal  in  quantity  and  Talae.~C.  B.  8.] 


X   2. 

IMPROVEMENT    OF     YELLOWSTONE    RIVER,    MONTANA   AND   DAKOTA. 

Captain  James  B.  Quinn,  Corps  of  Engineers,  in  cbarge  nntil  Septem- 
ber 20, 188G. 

The  last  appropriation  made  for  this  work,  previous  to  the  one  now 
reported  npon,  was  by  act  of  Congress  approved  July  6, 1884,  and  was 
for  $20,000  only.  The  most  of  this  had  been  expended  by  the  close  of 
the  working  season  of  1885. 

The  small  balance  left  was  devoted  to  the  care  and  preservation  of 
the  property  and  plant,  and  was  nearly  exhausted  by  August  5, 1886, 
when  another  appropriation  was  made  of  $18,750  only,  $74,700  having 
been  asked  for. 

When  this  became  available  it  was  too  late  in  the  season  to  begin 
work.  The  plant  was  stored  at  a  place  distant  and,  in  winter,  almost 
inaccesBible.    Having  been  lying  on  the  bank  of  the  river  through  two 

8872  ENQ  87 ^101 
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winters  and  one  summer,  it  was  in  need  of  extensive  repairs,  wbich,oii 
accoant  of  the  location,  could  be  made  only  with  great  difficulty  and 
very  great  expense,  considering  their  nature  and  the  value  of  the  plant. 

As  the  small  sum  appropriated  could  readily  be  spentin  two  months, 
it  was  determined  to  x>ostpone  work  until  August  and  September,  1SS7, 
after  the  high  water. 

A  further  study  of  the  situation  disclosed  the  fact  that  it  would  take 
over  50  per  cent,  of  the  appropriation  to  repair  the  plant,  buy  necessary 
tools,  transport  the  working  party  to  and  from  the  field  of  operations, 
and  charter  a  steamer,  leaving  less  than  50  per  cent,  available  for  actual 
construction  work. 

It  seemed  to  me  not  advisable  to  spend  the  appropriation  and  obtain 
such  inadequate  results,  especially  as  a  good  deal  of  repair  work  on  the 
dams  heretofore  built  would  have  to  be  done. 

Again,  there  is  no  commerce  carried  on  on  this  river.  No  commercial 
boat  has  been  on  the  river  since  the  Northern  Pacific  Railroad  reached 
Glendive,  nor  is  there  any  likelihood  of  there  being  any  for  several 
years.  There  is  no  through  or  local  trade  demanding  the  use  of  steam- 
ers. 

For  these  reasons,  viz,  the  large  percentage  of  the  appropriation 
necessary  to  be  expended  simply  to  initiate  the  work,  the  expensive 
and  unsatisfactory  work  that  could  be  done  with  the  balance,  and  the 
absence  of  any  present  or  prospective  demand  for  aid  by  navigation 
interests,  I  reported  to  the  Chief  of  Engineers  that  it  would  be  neither 
economical  nor  advantageous  for  the  Government  to  expend  the  small 
appropriation  available,  and  I  recommended : 

1.  That  no  construction  work  on  the  Yellowstone  be  undertaken  this 
season. 

2.  That  the  present  plant  be  repaired  just  sufficiently  to  float  it  to 
the  mouth  of  the  Yellowstone,  where,  in  the  vicinity  of  Fort  Bufortl,  it 
can  be  taken  care  of  to  better  advantage,  and  where  permanent  repairs 
can  more  readily  and  more  cheaply  be  made. 

3.  That  the  whole  matter  be  reported  to  Congress  for  further  legisla- 
tion ;  that  is,  for  a  further  appropriation  large  enough  to  work  to  ad- 
vantage. 

4.  That  the  present  appropriation  be  used  to  thoroughly  repair  the 
present  plant  and  buy  a  good  outfit  of  new  plant,  suitable  for  the  effi- 
cient and  economical  prosecution  of  work  under  a  new  appropriation. 

My  letter  on  this  subject  is  still  under  consideration  by  the  War  De- 
partment. 

The^present  approved  project  is  to  work  down  the  river  from  Glen- 
dive, repairing  existing  dams,  putting  in  new  ones  where  necessary  to 
close  chutes,  thus  confining  the  water  to  one  channel  and  deepening 
it  on  the  rapids,  and  to  remove  rocks  and  bowlders. 

At  certain  points  heavy  gravel-bars  exist,  requiring  the  use  of  a  dredge 
to  remove  them. 

The  Yellowstone,  for  a  swift  snow-fed  river,  is  an  excellent  one  nat- 
urally, and  susceptible  of  radical  improvement  at  a  relatively  small  ex- 
i)ense,  considering  its  distance  from  labor  and  supply  markets.  Thoagh 
not  at  present  navigated,  the  existence  of  a  good  navigable  channel  will 
always  be  a  check  on  high  railroad  tariffs  to  comi>eting  points  on  the 
river. 

If  Congress  deem  this  a  sufficient  cause  for  the  continuation  of  the 
improvement,  $60,000,  in  addition  to  the  present  available  balance,  can 
be  profitably  expended  during  the  fiscal  year  ending  June  30, 1889. 
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Money  statement, 

Jnly  1, 1886, amouDt  available $603.51 

Amonnt  appropriated  by  act  approved  Augast  5, 1886 18, 750. 00 

19, 443. 51 
July  1,  1887,  amount  expended  daring  fiscal  year,  exchisive  of  liabilities 
outstanding  July  1.1886 2,912.68 

July  1, 1887,amount  available 16,530.83 

i Amount  (estimated)  reqaired  for  completion  of  existing  project ^  106, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1836  and  1867. 


X3. 

PRELIMINARY  EXAMINATION  OF  JAMES  (DAKOTA)  RIVER,  DAKOTA  TER- 

RITORY. 

United  States  Engineer  Office, 

Bismarck^  DaJc.j  y&vember  30, 1386. 

Sib  :  I  have  the  honor  to  sabmit  the  following  report  and  accompany- 
ing tracing  relating  to  the  preliminary  examination  of  James  River,  Da- 
kota Territory,  made  in  pursuance  of  your  printed  circular  letter  of  Oc- 
tober 28,  1886,  and  in  accordance  with  section  G  of  the  river  and  harbor 
act  of  August  5, 1886. 

Under  the  name  of  Dakota  Biver,  an  examinatiop  of  the  James  Biver 
was  made  by  direction  of  Maj.  F.  U.  Farquhar,  Corps  of  Engineers,  in 
October  and  November,  1874. 

•  •••••• 

This  report  was  printed  in  House  Ex.  Doc.  No.  75,  part  1,  Forty  third 
Congress,  second  session. 

•  •••••• 

As  it  fully  described  the  physical  features  of  the  James  Biver  and  the 
bordering  country,  I  have  confined  my  attention  to  an  inspection  of  the 
river  at  the  most  important  points  between  Jamestown,  on  the  Northern 
Pacific  Bailroad,  and  the  mouth  of  the  river,  and  to  a  study  of  the  com- 
mercial needs  of  the  valley,  of  its  present  transportation  facilities,  and 
of  public  sentiment  with  reference  to  Government  aid  towards  the  im- 
provement of  the  navigation  of  the  James. 

I  began  my  inquiry  by  addressing  a  letter  to  the  Hon.  O.  S.  Gifford, 
Territorial  Delegate  to  Congress.  He  could  give  me  no  information 
as  to  any  parties  residing  in  the  valley  who  were  anxious  for  river  im- 
provement, except  as  to  one  man  at  Columbia,  who  owned  a  flouring 
mill  and  thought  a  higher  and  stronger  dam  to  raise  the  water  in  Lake 
Columbia  (Tehanchicahah)  would  improve  his  water-power,  as  it  un- 
doQbtedly  would. 

At  Columbia  I  ascertained  that  the  last  Territorial  legislature  had 
petitioned  Congress  to  appropriate  $25,000  for  the  improvement  of  the 
<^ftmes  Biver  above  Columbia.  This  was  evidently  in  the  interest  of  the 
milling  people,  to  give  them  increased  wat^r-power. 

•  •••••• 

I  also  ascertained  that  some  years  ago,  about  1880  or  1881,  a  small 
stem-wheel  steamboat  had  been  taken  by  rail,  in  sections,  to  James- 
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town,  Dak.,  and  there  pat  together,  and  from  there  sent  down  the  James 
to  Columbia  at  high  water ;  that  it  had  made  a  few  trips  for  aeveral 
seasons  from  Columbia,  some  60  miles  up  the  river,  and  that  it  had  been 
abandoned  as  soon  as  railroads  were  built  into  this  portion  of  the  valley. 
I  saw  it  lying  on  the  bank  at  Columbia,  dismantled  and  wrecked.  It  was 
about  120  feet  long,  some  20  feet  beam,  and  probably  drew  24  inches 
when  loaded. 

As  far  as  I  could  learn  this  was  the  only  boat  that  ever  navigated  any 

portion  of  the  James.    There  may  have  been,  i)ossibly,  a  boat  or  two 

a  few  miles  up  the  river  from  the  mouth,  at  high  water  some  years  ago, 

.  when  there  were  more  boats  navigating  the  upper  Missouri,  but  I  ooald 

not  ascertain  that  such  had  been  the  fact. 

•  •••••  • 

Within  the  past  five  years  this  valley  has  increased  very  rapidly  in 
population,  in  cultivated  farms,  and  in  thriving  towns  and  Plages, 
all  due  to  the  rapid  and  extensive  development  of  the  competing  lines 
of  railroads  with  which  the  valley  is  fairly  "  gridironed." 

This  increment  of  prosperity  is  still  going  on  at  an  undiminished  rate. 
The  people  are  law-abiding,  industrious,  enterprising,  and  intelligent, 
and  the  valley  bids  fairly  to  be  soon  the  site  of  a  large  and  wealthy 
community.      ' 

The  following  will  show  the  commercial  importance  of  the  valley. 
The  latest  reliable  information  is  to  October  1885,  and  is  compiled  from 
the  1885  report  of  Hon.  Gilbert  A.  Pierce,  Territorial  governor,  to  in- 
clude the  half  of  Stutsman  County  south  of  the  Northern  Pacific  Bail- 
road,  and  all  the  counties  bordering  on  or  through  which  the  James 
!Piver  flows  down  to  the  mouth. 

Population,  1885,  75,000 ;  now,  about  100,000. 

Improved  farms acres..      1,216,000 

Value  of  farms 131,191,000 

Value  of  implements  and  machinery 12,561,000 

Value  of  live  stock .*    $6,029,000 

Value  of  farm  produce $6,068,000 

Bushels  of  grain  produced  in  1885 12,519,000 

Bushels  of  flaxseed 590,000 

Bushels  of  potatoes 622,000 

Pounds  of  butter 1,619,000 

Tons  of  hay 198,000 

The  grain  consisted  of  wheat,  over  6,000,000  bushels ;  of  oats,  over 
4,000,000 ;  of  corn,  nearly  2,000,000 ;  and  of  barley,  rye,  and  buckwheat. 
There  were  also  considerable  productions  of  eggs,  cheese  wool,  etc. 

The  above  statistics  for  1885  can  with  safety,  for  1886,  be  increased 
20  per  cent. 

Of  the  imports  no  reliable  statistics  could  be  gathered,  but  they  cou- 
sist  principally  of  coal,  lumber,  farming  implements,  and  general  mer- 
chandise. 

The  great  commercial  needs  of  the  valley  are  lower  import  rates  on 
fuel  and  lumber  and  lower  export  rates  on  grain.  Fuel  is  now  brought 
from  Chicago,  Duluth,  and  Superior  City.  The  present  railroad  rates 
are  $5  per  ton  for  hard  coal,  and  $4.50  per  ton  for  soft  coal  from  Chi- 
cago  to  the  center  of  the  valley.  Assuming  the  best  possible  slack- 
water  navigation  for  the  James,  giving  4  feet,  fuel  would  have  to  be 
brought  up  the  Missouri  from,  its  mouth,  a  distance  to  the  center  of  the 
James  Biver  valley  of  over  1,500  miles.  It  would  be  up  stream  naviga- 
tion, and  on  account  of  the  crookedness  and  narrowness  of  the  James, 
the  tows  would  have  to  be  small,  as  also  the  cargoes.    Freight  on  ooal 
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from  Loaisville  to  Memphis,  In  large  tows  and  cargoes  and  all  down- 
stream navigation,  a  distance  of  only  500  miles,  adds  $1.50  per  ton  to  the 
price  of  coal.  It  is  fair  to  assnme,  considering  the  all  npstream  nav- 
igation, the  strong  currents  of  the  Missouri,  the  crooked  channels  of 
both  rivers,  the  bad  sand-bars,  and  the  conseiiaent  high  rates  of  insur- 
ance, that  coal  could  not  be  put  down  at  the  center  of  the  valley  for  a 
less  rate  than  now  charged  by  the  railroads. 

The  export  rates  on  grain  from  the  center  of  the  valley  to  Chicago 
and  Milwaukee  run  from  28  cents  to  30  cents  per  100  pounds,  and  to 
lliDneapolis  and  Saint  Paul  23  cents  per  100  pound.  With  the  naviga- 
tion aforesaid  on  the  James,  grain  might  be  delivered  at  Saint  Louis  at 
somewhat  cheaper  rates  than  the  above,  but  the  bulk  would  still  go  by 
rail  from  the  James  Eiver  Valley,  as  it  does  to-day  from  Saint  Louis, 
rather  than  via  the  river  and  Gulf;  but,  nevertheless,  during  the  very 
short  navigation  eeason  railroad  rates  would  be  materially  lowered  to 
l)id  for  the  entire  transportation  of  the  crops. 

This  is  the  one  and  only  advantage  to  be  derived  from  a  navigable 
condition  of  the  James.  The  actual  amount  of  benefit,  however,  would 
be  a  very  indeterminate  quantity,  and  certainly  not  commensurate  with 
the  great  cost  of  improvement  were  any  practicable. 

The  accompanying  tracing*  will  show  how  abundantly  the  valley  is 
"now  provided  with  transportation  facilities,  and  how  it  is  dotted  over 
with  prosperous  towns  and  villages. 

Ten  railroads  now  come  into  the  valley,  at  least  as  far  as  to  the  James 
Bi ver,  and  at  right  angles  to  it,  and  parallel  to  the  current  of  import 
and  export  trade.  Another  branch,  at  a  right  angle,  is  within  30  miles 
of  the  river. 

There  is  a  continuous  line  of  railroad  parallel  and  near  to  the  rivet 
throughout  its  length,  and  for  the  greater  portion  of  this  distance  there 
are  two  parallel  roads,  while  over  a  distance  of  70  miles  there  are  three 
parallel  roads,  •  •  •  all  rivals,  and  each  seeking  every  year,  stren- 
uously, to  increase  its  mileage  in  the  valley  and  the  volume  of  its  busi- 
ness. With  this  condition  of  affairs  the  present  rates  can  not  long  be 
maintained  even  by  ^'  pooling."  So  much  for  the  commercial  needs  and 
transportation  facilities  of  the  valley. 

Next,  as  to  the  feasibility  of  the  improvement  of  the  James  Eiver. 

In  my  opinion  no  general  through  improvement,  giving  access  to  the 
Missouri  Kiver,  is  practicable.  It  is  barely  possible  that  with  an  extra- 
ordinary and  totally  unreasonable  expenditure  a  slackwater  navigation 
of  }ocks  and  dams  might  be  secured,  though  the  engineering  difSculties 
at  the  mouth  are  almost  insurmountable.  Assistant  Ainsworth,  in  his 
report  to  Major  Farquhar,  says  of  the  mouth  of  the  James :  "  The  Mis- 
souri at  the  mouth  of  the  Dakota  (James)  was  in  good  navigable  stage, 
but  the  appearance  of  the  latter  was  anything  but  promising,  as  its 
month  had  been  sealed  up  by  the  deposits  of  the  Missouri  while  in  flood. 
The  river  here  was  from  75  to  100  feet  wide  and  from  3  to  8  inches  in 
depth,  with  considerable  fall  over  a  bed  of  mud  3  feet  deep  and  of  the 
consistency  of  mortar."  I  found  in  November,  1886,  still  less  water 
and  considerably  more  mud.  If  it  were  possible  to  build  a  lock  here, 
dredging  in  the  tail  bay  would  have  to  be  kept  up  continuously  to  keep 
open  the  entrant^e. 

The  James  is  probably  one  of  the  most  crooked  rivers  in  the  world.  It 
is  over  1,000  miles  in  length  in  an  air  line  of  300  miles.  This  fact  would 
add  immensely  in  cost  to  any  scheme  of  slackwater  navigation. 

•  Omitted. 
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Assuming  the  engineering  difQculties  overcome^  there  is  a  very  stroBg 
and  reasonable  donbt  whether  there  woald  be  enough  water  to  supply 
even  a  limited  number  of  lockages  per  day.  Assuming  sufficient  water, 
the  canal  could  be  used  only  six  months  in  the  year.  From  the  middle 
of  October  to  the  middle  of  April  it  would  be  liable  to  be  frozen. 

Another  item  of  expense  would  be  the  actual  damages  to  be  paid  by 
the  United  States  to  corporations,  counties,  and  riparian  owners  for  ob- 
liging them  to  put  draws  in  bridges  and  to  remove  dams,  or  for  lands 
overflowed  on  account  of  new  dams.  There  are  now  across  the  James 
some  twenty- one  railroad  bridges  and  about  one  hundred  common  TotA 
bridges,  all  founded  on  mudsill  trestles  or  on  piles.  There  are  also 
about  twelve  mill-dams. 

Assuming  all  the  above  difficulties  as  overcome,  I  think  neither  the 
people  of  the  valley  in  particular,  nor  of  the  country  in  general,  would 
derive  any  practicable  benefit  from  the  improvement,  for,  as  I  said  be- 
fore, the  channel  of  commerce  is  east  and  west,  while  the  channel  of  the 
James  Is  north  and  south,  and  a  parallelism  of  orientation  can  never 
obtain.  The  James  can  not  comi)ete  with  the  extensive  system  of  rail- 
roads invading  the  valley  in  every  direction.  It  will  always  be  a  Tain- 
able  stream  to  the  riparian  residents  as  a  source  of  water  supply  for  do-< 
mestic  and  sanitary  purposes  and  for  affording  water-power  for  miUs 
and  factories,  but  for  no  other  purpose  will  it  be  valuable. 

In  a  number  of  places,  extending  in  reaches  of  from  10  to  50  miles, 
the  slope  of  the  surface  is  very  slight  and  the  water  could  be  backed 
up  b3'  dams  of  low  relief  and  comparative  small  cost,  so  as  to  afford  a 
navigable  channel  of  3^  to  4  feet  over  these  reaches,  but  these  would 
lie  wholly  within  the  Territory  and  could  have  no  navigable  connectioo 
with  each  other  or  with  any  other  Territory  or  State,  and  probably, 
therefore,  could  not  legitimately  be  the  subject  of  legislation  by  Con- 
gress ;  or,  if  so,  the  interests  to  be  subserved  would  be  too  insignificiuit 
to  warrant  the  Expenditure. 

In  conclusion,  I  would  say  that  I  fully  agree  with  Msgor  Farqnhar, 
''that  the  river"  (the  James)  ''can  not  be  made  navigable  by  the  ordi- 
nary means  of  improving  the  natural  channel,  for  the  reasons  that  there 
is  not  a  sufficiency  of  water  and  that  the  river  is  too  tortuous." 

In  my  opinion  the  James  Eiver  in  Dakota  Territory  is  not  "  worthy 
of  improvement,"  and  I  would  recommend  that  no  survey  be  made. 
I  remain,  general,  very  respectfully,  your  obedient  servant, 

Clinton  B.  Ssabs, 
Captain  of  Engineers. 
The  Chief  of  Engineeks,  U.  S.  A. 
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IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  BETWEEN  THE  DES  MOINES 
RAPIDS  AND  THE  MOUTH  OF  THE  ILLINOIS  RIVER. 


BEPOBT  OF  CAPT,  E.  H,  BUFFNEB,  COBPS  OF  ENGINEEB8,  OFFICEB  IN 
CHJLRQE,  FOB  THE  FISCAL  YEAB  ENDING  JUNE  30, 1887,  WITH  OTHEB 
DOCUMENTS  BELATING  TO  THE  WOBK. 

IMPROVEMENT. 

1.  Miasiaeippi  River  between  the  Des  Moines  Rapids  and  the  month  of  the  Illinois 
River. 

EXAMINATION. 

2.  Bars  in  Hamburg  Bay,  Illinois. 


Yi. 

improvement  of  the  mississippi  river  between  the  des  moines 
rapids  and  the  mouth  of  the  illinois  river. 

United  States  Engineer  Office, 

Quincyy  Illy  July  9,  1887. 

Sib  :  I  have  the  honor  to  render  the  following  report  of  operationn 
for  the  fiscal  year  ending  Jane  30, 1887,  in  the  improvement  of  the 
Mississippi  Eiver  between  the  Des  Moines  Bapids  and  the  mouth  of 
the  Illinois  Eiver : 

Daring  the  working  season  of  1886  operations  under  the  appropria- 
tion of  1886  were  confined  to  dredging  the  bar  at  the  mouth  of  Ham- 
burg Bay. 

Hamburg  Bay  is  about  68  miles  below  Quincy,  or  by  the  channel 
about  3  miles  further.  It  is  about  90  miles  above  Saint  Louis  by  the 
channel.  An  agricultural  region^  having  no  railroad  through  it,  finds 
an  outlet  through  the  landings  on  the  bay  and  lower  down.  With  a 
bar  whose  crest  was  about  low-water  datum  just  at  the  mouth,  naviga- 
tion was  prohibited  at  low  stages  of  the  river. 

When  dredging  began,  on  October  12,  the  dredge  and  fleet  could  not 
cross  the  bar.  Work  began  by  making  a  first  cut  by  casting.  The  cut 
was  shallow,  only  to  4  feet  below  low  water  and  about  450  feet  long. 
Sufficient  way  room  being  thus  secured,  the  subsequent  dredgings  were 
removed  by  the  launch  IriSj  in  attendance,  and  dumped  in  a  small  chute 
to  the  west. 

Subsequently  5^  long  cuts  were  made,  giving  a  whole  area  dredged 
about  lyOOO  feet  in  length  by  130  in  width.    Great  care  was  taken  dur- 
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lug  the  progress  of  the  work  to  so  regulate  the  width  aud  depth  of  the 
cuts  as  to  maintain,  if  possible,  for  a  while  at  least,  a  depth  of  6  feet  at 
low  water ;  a  task  that  required  constant  attention,  for  the  very  aoft 
material  was  apt  to  slide  in  and  fill  up  the  ground  previously  worked. 

Previous  to  beginning  the  work  steamboats  could  not  enter  the  bay 
whenever  the  river  fell  below  a  3}-foot  or  4-foot  stage.  Thus  for  some 
time  prior  to  October  12  no  steamer  had  entered  the  bay.  This  com- 
pelled shippers  to  haul  all  goods  some  3  miles  down  the  river  to  Mosder^s. 
Soon  after  the  first  cut  was  made  the  Dora  began  (on  October  24) 
making  her  regular  tri- weekly  trips  up  the  bay,  and  taking  large  qaan- 
tities  of  apples  and  produce  to  the  Saint  Louis  market. 

On  November  17  the  steamer  Saint  Pauly  the  largest  steamer  on  this 
river,  with  the  steamer  Flying  Eagle  in  tow  on  one  side  and  a  large 
model  barge  on  the  other,  entered  the  bay,  having  backed  down  tbe 
^'  cut-ofl^,"  and  passing  up  the  dredged  channel  without  difliculty,  took 
up  winter  quarters  in  the  bay.  On  the  following  day  the  Oem  City^  a 
side- wheel  steamer  of  almost  equal  size,  entered  also  for  the  same  par> 
pose.  It  is  noteworthy  that  these  results  should  follow  so  closely  tbe 
work  done,  without  which  work  neither  boat  could  have  entered.  The 
total  amount  dredged  in  1886  was  26,925  cubic  yards. 

Work  was  resumed  in  March,  1887,  and  ceased  at  the  end  of  April. 
A  channel  has  been  dredged  to  not  less  than  6  feet  depth  at  low  water 
through  the  bar  at  the  mouth  of  the  bay,  the  least  width  being  240  feet, 
and  the  lower  eastern  end  or  point  was  widened  to  a  total  of  410  feet, 
giving  a  good  flare  to  the  entrance  for  boats  coming  up  the  river. 

Total  material  dredged  in  April,  1887,  16,593^  cubic  yards,  whichf 
added  to  that  dredged  last  fall,  makes  a  total  of  43,518  cubic  yards  re^ 
moved  from  this  bar. 

I  believe  the  channel  will  be  ample  now  in  width  and  depth,  and 
that  the  probabilities  are  that  it  will  be  permanent. 

At  the  close  of  the  work  the  fleet  was  transferred  to  Oyster  Island, 
opposite  La  Orange,  to  construct  a  graveling  dam  there  in  connection 
with  other  works.  The  inspector,  Mr.  J.  G.  McE theme,  was  txansferred 
in  April  to  the  Turner's  Island  work,  and  I  myself  took  charge  during 
the  rest  of  the  work. 

Under  authority  work  was  begun  at  Gap  Au  Oris  as  early  in  tbe 
spring  as  the  fleet  could  be  got  in  readiness.  Assistant  Engineer  O.  K. 
Ghaftee  was  placed  in  charge,  and  the  Coal  Bluff  took  barges  abd 
quarter-boats  from  Quincy  on  April  6.  The  steamer  unfortunately  strack 
a  snag  on  the  7th,  knocking  a  hole  in  her  bottom.  By  the  greatest  of 
luck  she  was  saved  by  beaching  on  a  flat  bar  near  by ;  was  then  re- 
paired temporarily,  sent  to  Saint  Louis,  docked,  and  returned  to  work 
on  the  11th.  Since  then  operations  have  been  conducted  with  great 
vigor,  and  no  delay  or  accident  has  occurred.  Bock  has  been  procured 
under  contract  from  the  Grafton  Quarry  Gompany,  at  Orafton,  at  40 
cents  per  cubic  yard  on  the  barge.  The  tow  up-stream,  22  miles,  is 
long,  and  nothing  but  the  low  price  of  rock  would  justify  it.  Exoep^ 
ing  for  some  two  weeks  in  June,  when  we  were  obliged  to  get  rock  from 
the  quarry  at  Dixon's,  the  rock  has  been  furnished  as  rapidly  as  de- 
sired. 

A  variation  was  made  this  year  in  the  mode  of  supplying  the  fleet: 
subsistence,  rope,  lath  yarn,  and  steam-boat  stoi-es  are  furnished  under 
contract  for  the  season ;  the  prices  are  slightly  in  excess  of  those  for 
last  year,  but  the  relief  to  the  disbursing  officer  is  very  great. 

The  first  work  done  was  a  connecting  dam,  about  620  feet  long,  be- 
tween islands  500  and  501.  This  was  completed  by  April  27,  except  that 
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additional  rock  was  put  on  subsequentlj  as  the  water  fell  and  showed 
the  need  of  filling  certain  holes. 

There  have  been  placed  in  this  dam — 

Rock cubic  yards..     4,343 

Brash do....     2,888 

Total  material 7,231 

Work  began  April  27  on  the  protection  of  Island  499,  and  was  carried 
on,  as  opportunities  permitted,  Jn  connection  with  other  parts  of  the 
work.  This  was  not  completed  until  some  time  in  June,  when  2,595 
linear  feet  were  reported  as  the  total  length,  and — 

Sock oabio  yards.'.     4,499 

Brnflh do....    2,252 

Total  material 6,751 

The  island  is  a  growth  of  recent  years,  and  has  large  sand  deposits 
above  and  below  it.  It  is  hoped  th^  work  done  on  it  will  make  it  per- 
manent and  hold  the  river  deposits  near  it  in  their  present  places. 
Should  these  sands  move  down  into  the  next  reach,  a  good  stretch  of 
river  might  become  dif&cult  of  navigation. 

Island  500  was  graded  in  May,  and  during  that  month  and  June  1,591 
linear  feet  of  shore  protection  was  placed,  using — 

Rock cable  yards..    3,185 

Brash do 1,355 

Total  material 4,540 

There  is  needed  yet  some  rock  to  finish  this  work.  The  head  of  this 
island  was  protected  in  1882,  and  this  work  is  a  continuation. 

It  became  evident  in  May  that  to  make  the  plan  of  work  at  this 
vicinity  complete  a  large  concave  bend  on  the  main  shore  at  Cap  Au 
Oris  should  be  protected  also.  Authority  having  been  obtained  for 
this,  work  was  begun  during  the  last  week  in  May,  and  up  to  the  last 
week  in  June  1,986  linear  feet  had  been  worked  upon,  some  being  as 
yet  unfinished. 

Bock cubic  yards..  3,853 

Brash do 2,588 

Total  material  placed  in  this  work 6,441 

There  will  be  required  almost  as  much  more  material  to  complete  this 
part  of  the  work.  This  shore  had  been  cutting  badly  and  sending  its 
material  directly  into  the  river  next  below,  and  a  bar  on  the  opposite 
shore  has  recently  appeared  where  formerly  was  good  water.  It  is  hoped 
when  our  r-ork  is  done  no  material  will  be  likely  to  pass  from  above 
down  for  some  7  miles  of  river.  The  closing  of  the  gap  between  islands 
500  and  501  set  the  current  flowing  so  strongly  around  the  head  of  Isl- 
and 500  to  the  east  as  to  begin  to  cut  out  this  channel  very  materially. 
A  gap  about  450  feet  wide  and  from  8  to  13  feet  in  depth,  with  a  strong 
current  in  it,  existed  between  the  head  of  the  island  and  the  large  bar 
lying  to  the  north  and  east.  This  gap  was  to  be  closed  in  order  to  build 
the  main  dam,  as  proposed,  from  Island  500  to  the  Illinois  shore.  Other 
work  was  suspended  to  allow  of  this  being  done  expeditiously  the  last 
week  in  June,  and  the  sill  was  laid  that  week. 

Bock cubic  yards..  402 

Brash do....  355 

Total  material  placed  that  week  Id  that  work 757 
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In  all,  the  Coal  Bluff  Siud  plaut  placed — 

Rock cubic  yards..   16,283 

Brash -..- do 9,43S 


Total  material  this  sprlDg 2S,7iO 

Assistant  Engineer  O.  N.  Chaffee  remained  in  charge  until  Jane  30. 
He  has  resigned  his  xM>sition,  and  the  service  loses  an  active,  efficient, 
and  energetic  man. 

CONTRACT  WORK. 

Proposals  were  opened  October  24, 18SG,  for  repairs  to  Gilbert'^  Isl- 
and Dam,  Oincinnati  Landing  Chate  wing-dams  and  their  shore  pro- 
tections, and  the  abstract  is  here  given  : 

Ahairckoi  of  proposals  for  furnishing  material  and  doing  the  work  of  repairs  to  Giiberfs 
Island  Dam,  Denmark  Island  Vamy  Cincinnati  Landing  Chute  wing-dams  and  their 
shore  protections  received  in  response  to  adoertisement  of  Septembtr  24, 1886. 


Kftme  anil  reaidence  of  bidder. 

9,000  cable  yarda  rock. 

6,000  cnblc  yarda  bnisb. 

Ko. 

Price  per 
cnblo  yard. 

Amount. 

Price  per 
cubic  yard. 

AmounL 

Aggre^te. 

1 
2 
8 

A.  J*.  Whitney,  Sandaakr,  Iowa 

Patteraon  Broa.,  KeokuK,  Iowa 

H.  8.  Brown.  Qiiinoy,  111.  * 

11.08 
1.50 
1.35 

$17,820 
13,500 
12,150 

$0.08 
.80 

.70 

$5,880 
4,800 
4,200 

$21. 7W 
18,  M 
16,390 

*  Accepted  and  contract  entered  into. 

Work  began  under  this  contract  in  the  last  week  of  April,  1887.  The 
main  Gilbert's  Island  dam  was  raised  and  repaired  to  an  average  level 
of  5  feet  above  low  water. 

Rock cubic  yards..     1,123.13 

Brush do 9i22.3d 


Total  material  used i. 

In  Cincinnati  Ohnte  the  lower  wing-dam  was  repaired. 

Ro6k cubic  yards. 

Brush do... 


2,045.53 


1,719.30 
'  td».4l 


Total  material  used 2,547.71 

Then  the  shore  was  protected  where  cutting;,  on  the  Illinois  shore  at 
various  places  a  total  of  2,675  linear  feet  being  repaired  and  built. 

Rock cubic  yards..     2,068.33 

Brush do....     I,64a30 


Total 3,70aG3 

Repairs  to  the  second  wing-dam  in  the  chute  amount  to — 

Rock cubic  yards..  1,35113 

Brush do 79a  40 


Total  material 2,150.53 

The  contractor  has  earned  $6,324.71,  the  total  amount  of  contract 
being  $16,350. 

Mr.  A.  J.  Stibolt  was  inspector  until  June  28,  and  since  then  Mr.  J. 
E.  filakemore. 
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TURNER'S  ISLAND  WORK. 

XJuder  advertisement  dated  January  15, 1887,  bids  were  opened  Feb- 
ruary 15, 1887,  for  certain  dams,  wing-dams,  and  shore  protections  at 
and  near  Turner's  Island. 

The  abstract  of  proposals  is  as  follows : 


Ko. 


1 
2 
3 


Name  and  residence  of  bidden. 


Patterson  Bros.,  Keokuk,  Iowa 

A.  J.  Whitney,  Le  Clair.  Io?nra 

Jacob  Riohtman,  Fountain  City,  Wis 


12,000  cu- 
bic yards 
bms^. 


"Pvr  cu.  yd. 

$0.74 

..75 

.80 


Amount. 


21,000  ca- 
ble yards 
rock- 


Amount. 


$9,880 
9,000 
9,000 


Per  eu.  yd. 

$1.49 

1.80 

1.75 


*$31,290 

t3^6U0 

^J^750 


*Accepted. 


t  Also  for  small  stone  and  Kravel,  75  cents  per  yard. 


Work  began  on  the  9th  of  April  and  has  been  pashed  vij?orously  since 
that  time  until  the  last  few  weeks,  when  a  scarcity  of  labor  limited  the  re- 
Balts«  A  protection  1,500  feet  in  length  and  35  feet  wide  was  carried  in 
a  curvilinear  direction  aronnd  a  willow  patch  on  the  sand-bar  at  the 
head  of  Turner's  Island  which  it  was  desired  to  convert  into  an  island. 
This  consumed — 

Rock cubic  yards..     3,385.23 

Brash do..-.    2,200.00 

Total  material 5,585.23 

Work  on  the  main  dam,  2,015  feet  long,  connecting  Turner's  Island 
to  the  Illinois  shore,  was  begun  in  the  first  week  in  May.  This  dam  is 
about  three-fourths  completed. 

6, 652. 03 
5, 495. 89 


Rock cubic  yanls. 

Brash do... 


Total  material  used ...*. 12.147.92 

The  contractors  have  placed  17,733.15  cubic  yards  of  material  and 
earned  $20,650.48,  the  total  of  their  contract  being  $40,170.  Mr.  J.  0. 
McElheroe  has  acted  as  Inspector  to  the  contract,  and  given  the  same 
example  of  his  skill  and  fidelity  that  he  has  always  exhibited. 


HYDEAULIO  BBEDGE. 

Having  become  convinced  by  experience  that  effective  dredging  was 
a  necessary  part  of  the  improvement  of  this  portion  of  the  river,  and 
knowing  that  our  powerful  and  effective  dipper-dredge  was  not  exactly 
the  machine  for  cutting  a  temporary  channel  through  a  sand-bar,  I  recom- 
mended last  year  that  a  part  of  the  appropriation  be  used  for  construct- 
ing a  hydraulic  dredge.  This  being  approved,  I  have  been  giving  much 
care  and  thought  to  this,  which  is  in  some  degree  an  experiment.  Pow- 
erful centrifugal  pumps  have  done  effective  service  in  moving  material 
firom  one  place  and  putting  it  in  another  at  Oakland,  Cal.,  Washington 
Harbor,  and  other  places.  But  to  handle  sand  is  a  different  affair,  and 
where  these  pumps  have  been  used  for  this  purpose  they  have  not  been 
made  to  work  as  successfully  as  with  other  material. 

After  making  a  study  of  the  subject,  proposals  were  invited  to  fur- 
nish the  machinery  desired  for  this  dredge  as  planned,  and  when  opened, 
February  14,  were  rejected  as  being  too  high.    Upon  15th  of  February 
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bids  were  opened  for  the  purchase  by  the  CTDited  States  of  a  small  tow- 
boat,  intended  to  carry  this  machinery. 

Abf  tract  of  proposals. 


No. 


2 

8 

4 

6 
6 

7 

8 


NMnes  and  addresses  of  bidders. 


James  H.  Bees  and  Samuel  S.  Brown, 

Memphis,  Tenn.  % 

A.  J.  Wliitney,  Le  Claire,  Iowa 

A.  F.  Hollineshead,  Clinton,  Iowa — 
John  and  Henry  Specht,  Dabaque, 

Iowa. 

Thomas  M.  Bees,  Pittsburgh,  Pa 

Sea  Lion  Tow-Boat  Company,  Cai- 

lettsbnrfc  Kj. 
E.  tL  HortoD,  O.  L.  Horton,  E.  B.  De- 
Tol,  H.  C.  Pownall,  Pomeroy,  Ohio. 
James  W.  Gould  and  others,  Pitts- 

burgh,  Pa. 


Name  of  boat. 


B.  A.  Speed . . 

Dick  Clyde . . 
Lilly  Turner. 
A.Beiding... 

Glenwood  ... 
Sea  Lion 

Success 

Pacific 


Where  registered. 


Memphis,  Tenn $13^  M0 


Burlington,  Iowa 
Dubuque,  Iowa . . 
do 


I 


Pittsburgh.  Pa.. 
Cinoinnaii,  Ohio 


Wheeling,  W.Va... 
Pittsburgh,  Pa 


4. 
7. 

7,700 
12, 800 

fl^SOO 

14. 0« 


The  Success  apparently  filling  the  specifications  at  the  lowest  price, 
was  inspected,  accepted,  and  delivered  in  March. 

She  was  at  Ilambnrg  Bay,  in  connection  with  the  dredging  there,  and 
subsequently  took  the  dredge  and  damps,  April  30,  to  Quincy,  and  May 
3  to  La  Grange.  Here  a  gravel  wing-dam  was  began  above  the  head 
of  Oyster  Island,  intended  to  produce  a  deposit  in  that  chute  so  as  to 
protect  the  closing-dam  built  there  in  1884. 

Operations  were  conducted  until  the  fall  of  the  river  forced  a  saspen- 
Bion,  when  the  dam  was  about  three-fourths  completed ;  18,084  cubic 
yards  of  gravel  were  dredged  and  dumped  on  the  line  of  the  proposed 
dam  to  a  distance  of  about  800  feet. 

Meantime,  after  losing  time  experimenting  with  a  sand-pump  offered 
for  sale,  and  not  found  satisfactory,  bids  were  again  invited  and  opened 
May  14,  for  a  part  of  the  machinery  for  a  hydraulic  dredge,  of  which 

the  abstract  is  furnished. 

• 

Ahstraoi  of  proposals  for  part  of  the  maahinery  for  a  hydraulio  dredge,  reoeived  t»  rmpamte 
to  advertisement  of  April  14, 1887,  an^  opened  at  2p,  m.  May  14,  1887,  by  Capt.  £.  H» 
Ruffner,  Carps  of  Engineers,  U,  8,  A, 


li 

f  g* 

— 
1 

2 

8 

4 

6 
0 


ITame  and  residence  of  bidder. 


Joseph  Bdwmids  &  Co.,  New  York, 

N.  Xt 
Lindon  W.  Bates,  Kansas  City,  Mo. . . 


Goulds  A  Austin,  Chicago, HI. 
Jolm  Specht,  Dubuque,  Iowa. . 


The  Lawrence  Muchine  Company, 
Boston,  Mass. 

L.  H.  Rumsey  Manufacturing  Com- 
pany, Saint  Louis,  Mo. 


Centrif- 
ugal 
pifmp, 
price. 


11,720.65 

3,450.00 

1.322.00 
*600.00 

1,860.50 

1600.00 


$2,274.00 


Dis- 
charge 

pipes, 
price. 


2,225.00 


2,158.00 
2,867.50 


Total 
cost. 


13,004.56 

3.450.00 

3,547.00 
600.00 

4,006.50 

3,467.50 


Edwards  pump. 

Atlas  pump ;  no  bid  on  dis> 

charge  pipe. 
Van  Wie  pump. 
Van  Wie  pump ;  no  bid  mi 

discharge  pipe. 
Yon  Weboer  pump. 

Heald  it  Slaoo  pvmp. 


*  Second-hand  pump  and  suction  pipes. 


t  Pump  and  suction  head  only. 


Sone  of  the  bids  filled  the  specifications  entirely  as  to  the  pump  itself, 
so  the  bid  of  John  Specht,  offering  a  second-hand  Van  Wie  pump,  was 
accepted,  it  being  intended  to  ascertain  from  this  what  improYementi 
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oir  chaDgeB  were  needed  in  connection  with  the  rest  of  the  machinery. 

GDlie  bid  of  the  Lawrence  Macliine  Company  for  the  discharge  pipe 
iBrOiS  accepted,  and  a  contract  entered  into  with  them  for  it. 

The  main  engine  was  contracted  for  with  the  Wright  &  Adams  Com- 
pa.uy,  of  Qaincy,  their  offer  of  $935  in  the  bids  of  Fei>rnary  14  being  ac- 
cepted. This  engine  will  be  delivered  about  the  middle  of  Jaly.  A 
8t>eam  hoister,  to  work  the  rigging  of  the  dredge,  has  also  been  ordered 
of  the  Wright  &  Adams  Company  for  the  snm  of  $760.  This  will  be 
ready  a  week  or  so  later  than  the  other  engine.  To  fit  the  Success  for 
tlie  purpose  it  was  necessary  to  have  the  boilers  moved  back  and  cer- 
t;a.in  other  changes  made.  Bids  were  invited,  but  only  one  was  received 
and  opened,  May  IG.  This  was  rejected  as  being  too  high.  Informal 
offers  were  afterwards  received,  and  the  boat  taken,  May  31,  to  the  ma- 
rixie  railways  at  Kock  Island,  where  the  work  was  done  speedily,  cheaply, 
and  well. 

The  force-pump  needed  to  complete  the  machinery  wanted  will  be 
taken  from  the  Coal  Bluffy  and  it  is  hoped  that  a  trial  may  be  made  by 
JILn^ust  1. 

To  carry  the  discharge  pii>es  a  distance  of  500  feet,  decked  flat-boats 
i^ere  designed,  and  bids  for  five  were  opened  March  23, 1887. 

Abstract  of  proposals  is  given : 


ro. 


1 
2 
3 

4 
5 
6 


Names  and  addresses  of  bidden. 


J*.  R.  Morjcan  &  Son,  Clinton,  Iowa 

Van  SaDt  &  Edwards.  Le  Claire.  Iowa  . .  , 
Tbonias  6.  Inherwood,  Kansas  City,  Kans. 

Joseph  Laolce,  Qaincy,  111 

Martin  Von  Heio,  Le  Claire,  Iowa 

Thomas  P.  Morse,  Saint  Louis,  Ho 


Bid. 


laooo 

4,025 
4,400 
0,450 
*8,3?0 
0,750 


*  Accepted. 

The  bid  of  Mr.  Martin  Von  Hein,  of  Le  Claire,  Iowa,  was  accepted, 
and  the  flats  are  building  and  will  probably  be  delivered  early  in  August. 
Mr.  John  Harrison  is  the  inspector. 

While  the  Success  will  be  fitted  primarily  for  nse  as  a  hydraulic  dredge, 
yet  her  usefulness  as  a  tow-boat,  or  as  a  tender  to  the  dipper-dredge 
when  working,  will  not  be  impaired. 

Upon  the  completion  of  the  hydraulic  dredge  and  the  trials  necessary 
to  ascertain  what  is  needed  to  make  it  effective,  it  is  probable  that  it 
will  be  too  ]at€  to  make  any  use  of  it  this  year. 

When  the  working  season  closes  this  fall  there  will  be  no  funds  on 
band,  except  those  necessary  for  the  care  of  the  fleet  during  the  winter 
and  spring,  and  nothing  is  intended  for  the  spring  of  1888  until  the  ac- 
tion of  Congress  is  known. 

ESTIMATE  FOS  1888-^89. 

The  general  result  of  the  work  on  this  part  of  the  river  during  the 
past  nine  years  is  not  encouraging.  The  river  is  so  large  that  the  money 
appropriated  was  not  enough  to  build  works  of  contraction  in  sufficient 
number  to  control  the  river  to  such  a  degree  as  to  enable  an  engineer  to 
predict  what  the  final  result  would  be  in  depth  of  channel.  At  many 
places  good  has  been  done,  chiefly  by  limiting  the  number  of  channels 
or  by  compelling  the  river  at  low  water  to  run  through  such  a  narrow 
bed  that  the  navigable  channel  can  not  shift  to  any  great  extent.  At 
other  places  troublesome  bars  have  been  removed  and  brought  to  a 
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semi-permaiient  position,  where  they  are  out  of  the  way.    Erosion  has 
been  largely  controlled,  and  the  movejient  of  islands   is  less ;    and 
Mie  banks  are  caving  to  a  less  degree  than  formerly.    Bat  it  can  not  be 
started  that  the  general  depth  of  the  navigable  channel  has  been  increased 
to  any  degree.    There  is  no  reason  to  think  that  Congress  will  ^^e  a 
greater  amount  of  money  in  the  fatnre  than  it  has  in  the  past.     That 
sum,  which  has  been  on  an  average  less  than  $100,000  a  year,  is  not 
enough  to  carry  on  with  success  a  plan  of  i>ermanent  improvement.     It 
would  be  better  to  alter  the  plan  of  work  than  to  pretend  to  oontinoe 
in  the  present  course.    If  a  pei^manent  improvement  can  not  be  had, 
then  there  remains  only  temporary  relief  to  navigation  by  the  full  free 
using  of  dredging  at  times  when  it  may  be  most  needed.    It  has  been 
shown  by  experience  here  that  our  large  dipper-dredge  can  do  exceed- 
ingly good  work  at  times,  and  is  both  economical  and  effective  where 
the  conditions  are  favorable.    But  for  extreme  low  water  and  digging 
temporary  channels  through  sand-bars  it  is  not  suitable.    We  are  pre- 
])aring  now  a  hydraulic  dredge  where  the  centrifugal  pump  is  to  be 
used  in  pumping  up  the  sand  and  water  from  the  desired  channel,  and 
delivering  the  same  through  discharge  pipes  at  some  point  where  the 
sand  will  not  only  be  out  of  the  way,  but  may  help  to  turn  the  water  in 
the  direction  of  the  proposed  channel.    Hydraulic  dredges  have  been 
used  with  great  success  in  moving  silt  at  Oakland,  Gal.,  Washington 
Harbor,^  and  other  places,  and  delivering  the  material  at  great  distances.* 
They  have  also  been  used  on  harbor  bars  and  at  the  mouth  of  the  Mis- 
sissippi, but  as  yet,  when  working  in  clear  sand,  they  have  not  done  the 
work  that  should  be  done.    In  so  far,  then,  the  application  of  the  prin- 
ciple here  is  an  experiment,  and  the  hope  is  that  where  good  work  has 
been  done  in  one  place,  there  is  no  valid  reason  why  it  could  not  be  done 
also  in  another.    I  believe  that  patience  and  some  mechanical  skill  will 
make  our  machine  able  to  dig  a  channel  through  any  one  of  our  ordinary 
sand  bars  here,  deep  enough  to  induce  the  main  flow  of  the  water  through 
it,  in  three  days'  work,  provided  we  can  make  the  machine  do  as  well 
as  other  people  have  elsewhere.    If  this  can  be  done  there  would  be  no 
difficulty  in  opening  and  maintaining  a  good  navigable  channel  throogh 
this  stretch  of  the  river  when  the  water  is  falling,  by  the  use  of  two  or 
three  of  these  hydraulic  dredges  constantly  operating  and  moving  fix>Di 
the  worst  bar  to  the  next  one  needing  dredging.    We  shall  be  able  to 
say  more  definitely  about  the  probabilities  after  we  have  used  our  ma- 
chine this  summer  and  fall.    Under  any  event,  if  it  should  not  be  a  suc- 
cess, the  machinery  can  be  altered  at  small  expense,  and  other  pumps 
and  devices  used,  until  good  results  are  secured.    To  build  this  dredge 
and  equip  it  with  flat  boats  has  cost  about  $15,000,  and  to  operate  it  will 
cost  about  $2,500  to  $3,000  a  month.    It  will  be  seen  that  much  use 
may  be  made  in  this  way  of  a  small  amount  of  money. 

An  estimate  is  therefore  submitted  of  $50,000  for  the  maintenance 
and  operation  of  the  present  dredging-machines  and  the  extension  of 
the  practice  of  dredging  temporary  channels  during  the  year. 

To  continue  under  the  present  'approved  plan  of  operations — oontrac* 
tion  and  protection  works — surveys  and  estimates  have  been  prepared 
for  the  construction  of  dams  and  protections  at  the  following  localities. 

These  works  can  all  be  built  to  advantage  during  one  season's  opera- 
tions by  the  free  use  of  stone,  piles,  brush,  and  poles,  and  by  placing 
nearly  all  under  contract. 

Wins-dams  and  protection  works  opposite  the  month  of  the  Des  Moines  River.  $10,000 

Fox  Island,  closing-dams 9,700 

Island  411,  works 3,7S0 
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Xsland419,  works  ...  $6,620 

"X^alJ J  Island,  closing-dam  and  protection 12,900 

^^^ing- dams  and  protection  below  Island  422 15,000 

Cottouwood  Island,  protection 10,700 

Orion's  Island,  closing  dam  and  protection 8,000 

yabin's  Island,  closing-clam  and  protection 7,500 

^^ing-dams  and  shore  protection  between  islands  4')3  and  434 25, 000 

Tsland  435,  closing-dam  and  protection 12,600 

^Wing-dams  and  protection  near  Whitney's  Bar 25, 000 

Tartle  Island,  shore  protection 5,600 

Olosing-dams  and  shore  protections  for  islands  440,  444,  445,  and  446 24, 450 

Tiilands  451  and  the  next  one,  protections 2,500 

AVorks  near  Fritz  Island,  exact  character  not  yet  determined  upon 25, 000 

Olosiog-dams  and  protections  at  islands  465  and  466 10, 500 

AVing-dams  opposite  Island  465 9,500 

Protection,  Illinois  shore  opposite  Qrimes  Island 17,000 

'WiDg-dams  opposite  Island  474 11,000 

Protection,  islands  478,  479,  and  480 5,600 

I*rotection,  Missonri  shore  opposite  these  islands ^ 21, 500 

Island  482,  closing-dam  and  protections 7,000 

IVestport  Island  and  Island  486,  closing-dam  and  protections 10, 690 

Island  487,  protection 1,380 

Wing-dams  opposite  foot  of  Sterling  Island  and  protections  to  islands  and 

shore  near 27,  430 

Island  492,  two  closing-dams  and  protections 7,  070 

Protection,  Island  494 3,000 

Caivre  Island,  closing-dam  and  protection 6,920 

Caivre  Island  to  Island  503,  Closing-dam  and  protection 11,200 

Protection,  Island  505 2,000 

Islands  503,  509,  and  512,  closing-dams  and  protections 9, 100 

Works  in  ttie  vicinity  of  Island  510,  character  not  yet  determined  upon 25, 000 

Protection  to  head  Iowa  Island 3,660 

Closing 'dams  connecting  together  Islands  516,  518, 519,  520,  and  521,  and  suit- 
able protections 21, 500 

Island  522,  closing-dam  and  protection 2, 420 

Wing-dams  near  these  islands  to  regulate  the  channels  on  both  sides 15, 000 

Wing-dams  above  Island  524 20,000 

Island  524,  closing-dam  and  shore  protection 15, 500 


Permanent  works 468, 

There  are  extensive  repairs  now  needed  to  a  large  number  of  the  per- 
manent works  already  constructed  in  the  district,  and  about  $65,000 
can  be  well  expended  in  this  direction. 

The  total  estimate  will  then  be: 

Dredging,  construction,  and  operation  of  machines $50,000 

Construction  of  permanent  works 466, 230 

Repairs  to  existing  works 65,000 

Total  estimate  for  fiscal  year  188d-'89 663,230 

Unless  funds  are  provided  in  time  to  allow  of  due  advertisement  and 
making  of  contracts  no  work  can  be  done  during  the  working  season 
of  1888,  which  closes  by  November  1.  There  are  no  funds  available  for 
construction  during  the  remainder  of  the  present  fiscal  year,  and  the 
spring  is  the  most  desirable  time  for  preparing  for  and  beginning  work. 

Money  statement 

Amount  appropriated  by  act  approved  Angast  5, 1886 $150, 000. 00 

Jnly  1, 18o7,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1886 $54,735.24 

July  1, 1887,  outstanding  liabilities 75,914.82 

130,650.06 

July  1, 1687,  amount  available 19,349.94 
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'  Amoant  (estimated)  required  for  completion  of  existing  project  is  un- 
known. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1889 1583.290.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Very  respectfully,  your  obedient  servant, 

B.  H.  RUFFNKR, 

The  Chief  of  Engineers,  U.  S.  A.  <?«?*•  of  Engineers. 


preliminary  examination  of  bars  in  hamburoh  bay,  illxtroi& 

United  States  Engineer  Office, 

Quincyy  J//.,  January  17,  1887. 

Sir  :  I  have  the  honor  to  render  the  following  report  of  a  preliminary 
examination  of  the  ^'  bars  in  Hamburgh  Bay,"  as  required  by  sections  6 
and  7  of  the  river  and  harbor  act  of  1886. 

Hamburgh  Bay  is  an  outlet  into  the  Mississippi  of  several  drainage 
streams,  which  cover  an  area  of  perhaps  650  square  miles.  These 
streams,  which  would  in  many  cases  empty  into  the  river  direct,  have 
been  diverted  by  the  levee  known  as  the  *^  Sny  levee"  into  a  common 
drainage  outlet  through  Hamburgh  Bay,  the  mouth  of  which  is  12  miles 
below  Clarksviile  and  31  above  the  mouth  of  the  Illinois  Biver.  A  rail- 
road crosses  the  river  at  Louisiana,  and  below  that  road,  in  the  angle 
between  the  Illinois  and  the  Mississippi,  is  an  area  largely  depending 
upon  the  rivers  as  the  means  of  communication. 

The  shipping  points  of  the  vicinity  in  question  are  Hamburgh,  2  miles 
below  the  mouth  of  the  bay,  and  Bay ville,  IJ  miles  up  the  bay:  When 
the  stage  of  water  permits  there  is  a  steamer,  the  Bald  Eagle^  which 
makes  tri- weekly  trips  between  Saint  Louis  and  Clarksviile,  calling  at 
Bayville  both  ways.  When  the  water  is  too  lo^  for  her  to  run,  the 
smaller  steamer  Dora  takes  her  place  in  the  trade.  It  is  known  that 
considerable  quantities  of  produce  are  shipped  by  these  boats,  but  I 
have  not  been  able  to  get  an  exact,  or  even  an  approximate,  amount  of 
freight  handled. 

Hamburgh  Bay  is  also  used  as  an  ice-harbor  at  times  to  winter  boats 
in,  and  this  winter  two  of  the  largestr  boats  on  the  river,  the  Oun  OUtf 
and  the  Saint  Paul^  besides  the  Flying  Eagle,  a  smaller  steamer,  and 
two  barges,  are  wintering  there.  These  boats  would  not  have  gone  there 
this  year  but  for  the  dredging  of  a  channel  through  the  bar  at  the  mouth 
of  the  bay  this  fall. 

The  bars  are  two  in  number.  The  one  at  the  mouth  is  now  bein^ 
dredged  in  accordance  with  the  terms  of  the  appropriation  bill  of  1886, 
and  is  not  now  an  obstacle,  nor  will  be  for  a  time  at  any  rate.  About 
a  mile  above  the  mouth  is  a  second  bar,  which  has  only  about  2  feet  of 
water  on  it  at  low  water,  and  which  is  a  serious  obstacle  to  the  proper 
use  of  the  bay. 

For  the  reasons  given  above  and  supplemented  by  my  knowledge  of 
the  fact  that  navigation  interests  of  the  locality  are  anxious  that  the 
bar  should  be  removed,  I  have  no  hesitation  in  saying  that  I  think  the 
harbor  is  worthy  of  improvement. 

From  information  already  at  hand,  however,  from  prior  surveys,  it 
will  not  be  necessary  to  cause  further  surveys  to  be  made. 
Very  respectfully,  your  obedient  servant, 

E.  H.  BUFFNEB, 

Captain  ofEnjfineen, 
To  the  Ghief  of  Engineers,  IT.  S.  A. 


APPENDIX  Z. 


CMPBOVEMENT  OF  THE  NAVIGATION  OF  THE  MISSISSIPPI  RIVER  BE- 
TWEEN SAINT  PAUL  AND  DES  MOINES  RAPIDS,  INCLUDING  IMPROVE- 
B4ENTS  AT  SPECIAL  LOCALITIES  BETWEEN  THOSE  POINTS— OPERAT- 
ING AND  CARE  OF  DES  MOINES  RAPIDS  CANAL. 


MEPORT  OF  MAJOR  ALEXANDER   MACKENZIE,  CORPS  OF  ENGINEERS, 
OFFICER  TN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Upper  Miasissippi  River,  operations  of 

snag-boats  and  dredge-boats,  eto. 

2.  Mississippi    River,   from  Des  Moines 

Rapids   to    mouth  of    the    Illinois 
River. 

3.  Mississippi  River,  from  Saint  Paul  to 

Des  Moines  Rapids. 

4.  I>es  Moines  Rapids,  Mississippi  River. 

5.  Operating   and   oare  of  Des   Moines 

Rapids  Canal. 


6.  Dry  dock  at  Des  Mui  uos  Rapids  Canal. 

7.  Removal  of  bar  in  Mississippi  River, 

opposite  Dubuque,  Iowa. 

8.  Ice  harbor  at  Dubuque,  Iowa. 

9.  Harbors  of  refuge  on  Lake  Pepin,  at 

Lake  City,  Minnesota. 
10.  Harbors  of  refuse  on  Lake  Pepin,  at 
Stockholm,  Wisconsin. 


United  States  Engineer  Office, 

Rock  Island,  HI,  July  23, 1887. 

General  :  I  have  the  honor  to  transmit  herewith  the  annaai  reports 
of  operations  in  my  charge  during  the  fiscal  year  ending  June  30,  1887. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major  of  Engineers. 
The  Chief  of  Engineees,  IT.  S.  A. 


Z  I. 

operations  of  snag-boats  IN  IMPROVEMENT  OF  UPPER  MISSISSIPPI 

RIVER. 

The  usual  item  for  work  under  this  appropriation  was  omitted  ijx>m 
the  river  and  harbor  act  approved  July  5, 1884,  and  at  the  beginning 
of  the  fiscal  year  the  only  available  funds  were  the  balances  of  allot- 
ments made  from  general  appropriations  for  "improving  Mississippi 
JRivfirfrom  Saint  Paul  to  Des  Moines  Rapids,'^  and  from  "Des  Moines 
^72  ENG  87 102  1017 
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Eapids  to  Illinois  Biver.''    By  the  act  of  August  5, 1880,  $22,500 
appropriated  for  this  special  work. 

The  work  covered  b^  this  appropriation  is  the  removal  of  anags, 
wrecks,  and  other  obstractions;  the  cutting  and  pulling  back  of  over- 
hanging trees,  the  clearing  of  shores,  the  searching  for  and  mf^dng 
of  new  channels,  assisting  stranded  boats  and  barges,  surveys  and 
examinations  in  connection  with  new  improvements  and  for  facilitat- 
ing navigation  through  bridges;  inspectionandrepairof  existing  works; 
formation  of  temporary  or  permanent  channels  through  obstmctiDg 
bars;  and  in  general  in  benefiting  commerce  by  aiding  existing  navi- 
gation and  assisting  in  the  permanent  improvement  of  the  Upper  Mis- 
sissippi. 

The  plant  used  in  connection  with  this  work  is  the  snagboats  and 
dredges.  At  times,  when  the  plant  is  not  required  in  connection  with 
this  special  work,  it  is  used  under  general  or  special  appropriations 
for  work  of  permanent  construction. 

During  July  and  August,  1886,  the  snagboat  General  Barnard  was 
engaged  removing  snags  and  other  obstructions  between  Saint  Paul 
and  the  mouth  of  the  Missouri.  In  September  and  October  the  boat 
and  crew  were  detached  for  construction  work  in  Crooked  .Slough. 

On  October  29  the  Barnard  was  taken  out  on  the  ways  at  Dubuque, 
Iowa,  and  during  the  winter  thoroughly  repaired,  repainted,  and  oat- 
fitted. 

In  May,  1887,  the  boat  was  again  put  in  commission,  and,  with  excep- 
tion of  the  time  from  May  25  to  June  10,  has  been  employed  upon  snag- 
ging and  inspection  duty  to  close  of  the  fiscal  year. 

The  details  of  work  accomplished,  as  well  as 'much  statistical  infor- 
mation, are  given*in  the  appended  report  of  Assistant  Engineer  C.  W. 
Durham. 

It  appears  to  be  generally  admitted  that  the  preservation  of  the 
navigation  of  the  Upper  Mississippi  is  a  necessity  in  the  interest  of 
cheap  freight  rates  and  for  the  benefit  of  the  general  public ;  and,  in 
considering  the  importance  of  such  work  and  the  amount  of  good  re- 
sulting therefrom,  it  seems  proper  to  consider  all  freight  affected  by 
river  competition  rather  than  the  amount  of  freight  actually  carried  on 
the  river.  In  connection  with  this  subject  I  would  quote  as  follows 
from  a  statistical  report  for  the  calendar  year  ending  December  31, 
1886: 

The  effect  of  the  improvement  of  the  Upper  Mississippi  River  has  been  to  eheapen 
the  cost  of  water  traasportation.  How  mach,  it  is  impossible  accDrately  to  6«y; 
but  it  is  fair  to  estimate  such  redaction  in  cost  at  about  one- third.  And  beadeo,  in 
low  water,  when  formerly  navigation  almost  ceiuied,  there  is  now  much  less  impedi- 
ment, and,  consequently,  boats  are  enabled  to  carry  large  cargoes  through  withoat 
transfer  and  reshipmont  by  rail.  The  railroads  competing  with  the  river  are  obliged 
during  the  season  of  navigation  to  reduce  their  freight  charges  in  order  to  obtain 
business:  but,  from  the  time  navigation  closes  in  the  fall  until  its  reopening  in  the 
spring,  tne  rates  are  from  two  to  six  times  as  large  as  during  the  time  when  l>oats 
are  able  to  run.  The  average  cost  of  transporting  lumber  and  logs  from  the  tribota- 
ries  to  various  points  on  the  Upper  Mississippi  Rtver  was,  during  1886,  %l  per  I,OO0 
feet,  B.  M. ;  the  railroad  rates  average  $3  per  1,000  feet,  showing  a  saving  in  "water 
transportation  of  $2  per  1,000  feet.  There  were  moved  by  water  1,315,1^0,020  feet, 
B.  M.,  of  logs  and  lumber,  which  indicates  a  saving  on  this  one  item  of  $2,630,340 
as  compared  with  transportation  by  rail.  It  is  believed  that  the  success  of  this  im- 
portant lumber  business  depends  upon  the  use  of  the  Mississippi  River  as  a  line  of 
transportation. 

The  amount  of  miscellaneous  freight  moved  by  boats  daring  the  year  1886(337,713 
tons)  is  less  than  the  amount  given  for  1H76;  but  this  decrease  is  not  any  indioation 
of  a  lessening  in  importance  of  the  MtssiHsippi  River  as  a  transportation  roate. 
BailroadM  now  carry  the  larger  portion  of  the  miscellaneous  freight,  which  was  for- 
merly transported  by  river ;  but  thoy  are  oompellod  by  river  competltioa  to 
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snioh  freight  dnriag  season  of  navigation  at  very  low  rates.  The  saving  to  commerce 
tlierefore  resoUing  from  the  Mississippi  River  aD<l  its  improvement  comes  from  the 
resolting  low  rate  of  freight,  and  its  money  valne  mustbe  calcnlated  not  only  from 
Cjr^lght  moved  by  water,  bnt  also  all  freight  moved  by  rail  in  competition  with  the 
wAter  Toate.  The  ejfect  of  the  river,  if  it  be  kept  in  a  navigable  state,  and  the  sav- 
Lnii;  to  oommercej  wonld  be  the  same  if  not  a  pound  of  freight  was  actually  trans- 
ported by  the  Mississippi. 

The  saving  to  commerce  on  the  miscellaneous  freight  actually  moved  by  water  is 
pljMsed  approximately  at  1800,000,  which,  with  saving  on  lumber,  logs,  etc.,  already 

ferred  to,  gives-ns  about  $^^,500,000.  This  tigure,  it  must  be  remembered,  only  rep- 
ots the  saving  on  freight  actually  moved  by  river.  The  immense  additional 
to  commerce  from  low  rates  on  freight  moved  by  rail  in  competition  with  the 
can  not  at  the  present  time  be  calculated. 

£nt  little  definite  information  has  been  secured  on  the  subject  of  marine  insarance. 
Tlie  rates  now  charged,  however,  are  about  one-half  to  one-third  as  much  as  they 
^vrere  twelve  years  ago.  But  little  marine  insurance  is  now  done,  whereas  in  former 
yeArs  hulls  and  cargoes  were  invariably  insured  against  accident  as  well  as  Ore. 
Xlie  removal  of  snags  and  other  obstructions  from  the  channel  of  the  river  has  brought 
About  this  beneficial  result. 

The  work  of  the  suag  and  dredge  boats  is  an  important  one,  furnish- 
ing immediate  results  and  benefiting  especially  present  interests  of 
ndvjgation. 

As  stated  in  my  last  two  annual  reports — 

I  believe  that  permanent  provision  should  be  made  for  this  work  of  snagging, 
-wreoking,  tree-ontting  and  pulling,  clearing  banks,  finding  and  marking  new  chan- 
nels, making  surveys,  soundings,  and  examinations;  assisting  boats  in  distress,  watoh- 
inff  and  repairing  existing  improvements,  investigating  and  supervising  work  on 
bridj^,  collecting  physical  data  and  statistics  of  commerce  and  navigation,  and,  in 
^neral,  facilitating  and  reducing  expenses  of  navigation. 

To  carry  on  this  work  properly,  including  the  operation  of  a  dredge, 
would  cost  approximately  $30,000  per  year,  and,  in  my  opinion,  the 
work  should  be  placed  on  the  same  footing  as  the  canals  now  operated 
by  the  Oovemment  in  accordance  with  the  provisions  of  the  act  of  Con- 
gress of  March  3, 1881. 

An  appropriation  of  $30,000  is  recommended  for  the  next  fiscal  year. 
This  estimate  is  based  on  necessary  operating  expenses  and  can  not  be 
reduced  without  affecting  efficiency  of  work. 

ABSTRACT  OF  AFPB0PRIATI0N8. 

By  act  approved  March  2,  ItKJT $96,000 

By  allotment  from  appropriation  of  J nly  25, 1868 26,000 

By  allotment  from  appropriation  of  1869 35,640 

By  act  approved  July  11, 1870 : 3b,000 

by  act  approved  March  3,1871 42,000 

By  act  approved  June  10, 1872 42,000 

By  act  approved  March  3,  1873 25,000 

By  act  approved  June  23, 1874 25,000 

By  act  approved  March  3, 1875 25,  OCX) 

By  act  approved  August  14, 1876 30,000 

By  act  approved  June  18, 1878 41,500 

By  act  approved  March  3, 1879 20,000 

By  act  approved  June  14, 1880 8,000 

By  act  approved  March  3, 1881 25,000 

By  act  passed  August  2, 1882 25,000 

By  act  approved  August  5, 1886 22,500 

^,  640 

Money  statement. 

Amount  appropriated  by  act  approved  August  5,  1886 |22, 500. 00 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 17,911.37 

July  1,  1687,  amount  available 4,588.6:j 
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Anioaut  that  can  be  ^trofitably  «x  pouded  i  u  fisoal  year  eudiug  J  une  30, 1889  $30,  OUOl  00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867. 


RKPORT  or  MU.  C.  W.  DURHAM,  ASSISTANT  KNGINBEK. 

UNITKD  STATK8  ENGIXERR  OFVICX, 

Jiock  Island,  ///..  Julg  1,  18tt7. 

Major:  I  have  the  honor  to  present  my  annual  report  on  improving  Upper  Mil 
sippi  River  for  the  iiHcal  year  unding  June  30,  1H87,  together  with  some  statiatics  of 
commerce  and  navigation : 

OPKRATIONS  OF  SNAGIiOAT  GENERAL  BARNARD. 

During  the  winter  of  188r>-'86,  and  up  to  July  2:^,  1886,  the  Barnard  lay  in  the  Des 
Moines  Rapids  Canal.  On  July  24,  having  been  put  in  commission,  she  leffc  Keokuk 
for  below,  arriving  at  Saint  Lonls  on  the  26th,  and,  returning,  reached  Keokuk  on 
the  evening  of  the  31st.  On  this  trip  obstructions  were  removed  from  the  channel 
at  or  near  Fox  Island,  Hackloy's  Island,  Nigger  Chute,  Islands  412  and  428,  Marion 
City,  Louisiana,  Clarksvillo,  Thomas  Chute,  Rod's  Landing,  Stag  Island,  Sandy  Isl- 
and, Sarah  Ann  Island,  Maple  Island,  Plasa  Chute,  CorrolPs  Island,  Blackbird  XsLuid, 
and  Cottonwood  Island. 

On  August  2,  1886,  the  Barnard  loft  Keokuk  for  above,  arriving  at  Saint  Paul  on 
the  15th.  On  the  way  up  she  removed  obstructions  from  the  channel  at  or  near 
Montrose,  Nauvoo,  Fort  Madison,  Burlington,  Oquawka,  Beaton  Island,  Johnaon'a 
Inland,  Keithsbnrg,  Muscatine,  Drury*s  Lauding,  Henley's  Island,  Oassville  Chnte, 
Johnson  port,  Crooked  Slough,  Lansing,  Bad  Axe,  Coon  Slough,  Pioaynne  Chnte.  La 
Crosse  Bridge,  Dresbach,  Richmond,  La  Moille,  Fountain  City,  West  Newton  Chnte, 
Alma,  Trenton,  Diamond  Bluff,  Prescott,  St.  Croix  River,  Hastings,  Pine  Bend,  and 
Robinson's  Island. 

Leaving  Saint  Paul  on  the  16th,  she  proceeded  dowu  river  as  far  as  Louisiana,  Mo^ 
and  returned  to  Keokuk  on  the  28th.  On  this  trip  snagH,  etc..  were  removed  at  or 
near  French  man's  Bar,  Red  Rock,  Newport,  Merri  mac.  Pine  Bend,  McMillan's  Isl- 
and, Nigger  Chute,  Ward's  Island,  Marion  City,  Turtle  Island,  Armstrong's  Island, 
and  Orton's  Island. 

From  August  30  to  September  5  the  Barnard  was  engaged  in  towing  a  fleet  of 
from  Keokuk  to  Crooked  Slough. 

On  October  29  she  was  taken  out  on  the  ways  at  Dubuque,  and  during  the  winter 
and  spring  was  thoroughly  repaired,  repainted,  and  outfitted,  at  a  cost  of  about 
19,000. 

May  9, 1887,  the  Barnard  was  again  put  in  commission  and  proceeded  to  Keokok, 
where  she  arrived  on  the  10th,  and  returning  up  river  reached  Saint  Paul  on  the2lBt. 
On  this  trip  work  was  performed  at  or  near  Shokokon  Slough,  Keithsbnrg,  Ca»- 
ville  Slough,  Clayton,  Picayune  Island,  Trenton,  Coon  Slough,  and  between  Saint 
Paul  and  Hastings. 

On  the  evening  of  May  25  she  was  laid  up  at  Heytman's  Landing,  where  she  io> 
mained  until  June  10,  when  she  again  proceeded  to  Saint  Paul,  and  from  thence  to 
Saint  Louis  on  an  inspection  trip,  and  on  her  return  trip  had  reached  Hannibal  at 
the  close  of  the  fiscal  year.  On  this  trip  snagging  work  was  performed  at  or  near 
the  mouth  of  the  Missouri  River,  Altou  Slough,  Mason  Chute,  Squaw  Island,  Enter- 
prise Island,  Point  Landing,  McCann's  Landing,  Cuivre  Island,  Cap  an  Gris,  Hoa- 
town,  Clarksville  Chute,  Hickory  Chnte,  Mundy's  Landing,  Armstrong's  Island,  and 
Whitney's  Bend.  ^ 

SUMMARY    OF    OPERATIONS    OF    SNaGBOAT    GENERAL    BARNARD    FOR    FISCAL  TEAR 

ENDING  JUNE  30,  1867. 

Snags  removed ^74 

Leaning  trees  nulled  back ^ 

Leaning  trees  felled  and  removed i '  1^  jOq 

Steam-boats  assisted '    ^ 

Water-gauges  established 2 

Miles  run 4,153 

The  snagboat  J.  G,  Parke  was  taken  out  on  the  ways  at  Rock  Island  and  thofoaghly 
repaired.  She  is  now  serving  as  tender  to  dredge  Flumix  in  constructing  foundation 
for  pier  at  Lake  City. 


I 
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STATISTICS  OF  COMMBRCB  AND  NAVIGATION. 

Ijwm^>er, — The  most  important  business  interest  on  the  Upper  Mississippi  River  and 
its  principal  tribataries  is  the  lumber  trade,  whioh  gave  employment  in  1886  to  92  railb- 
boats,  valued  at  $720,000.  Between  Saint  Paul  and  Saint  IjouIh  74  saw-mills  were  oper- 
ated by  67  wholesale  lumber  firms,  having  an  invested  capital  of  |:^,000,000.  Their 
manufactures  in  1886  were :  Lumber,  934,735,854  feet,  B.  M ;  lath,  267,888,340  pieces ; 
shingles,  274,581,760  pieces.  There  were  floated  in  the  river  for  varioufl  distances  in 
1886,  781,720,120  feet  B.  M.  logs  and  533,400,000  feet  B.  M.  lumber;  total,  1,315,120,020 
feet.  Of  the  lumber,  218,800,000  feet  came  from  the  Chippewa,  80,000,000  from  the 
St.  Croix,  and  92,500,000  from  the  Black.  The  total  prodnct,  if  shipped  by  rail, 
'would  load  108,760  cars  of  12,000  feet  each  (about  20  tons  each),  the  amount  gener- 
ally accepted  by  lumbermen  as  a  car-load.  Supposing  an  average  length  of  car  of  35 
feet,  it  would  load  a  train  721  miles  in  length,  or  ^,43-)  trains  of  20  cars  each.  In  ad- 
dition to  the  manufacturers,  there  arc  large  numbers  of  retail  or  distributing  firms 
soattered  along  the  river.  The  business  of  1886  was  not  as  large  as  in  some  former 
years,  owing  to  low  water  and  log  jams  in  the  tributaries. 

Sieam-hoaX%  and  freight, — The  principal  steam-boat  lines  on  the  Upper  Mississippi 
Hiver  are  the  Saint  Louis  and  Saint  Paul  Packet  Company,  the  Diamond  Jo  Line, 
and  the  Eagle  Packet  Company.  There  are  also  many  independent  boats  carrying 
ireigbt  and  passengers.  During  1886  the  amount  of  freight  carried  was  337,713  tons, 
and  passengers,  965,803. 

Siatememt  of  amount  of  freight  raoeived  and  shipped  from  Saint  Louis  hg  the  Upper  Mis- 

9is8ij^  Biver  for  five  years. 


Saint  Lonis. 

1886. 

1885. 

1884. 

1883. 

1882. 

Seoeired '...,. 

Tons. 
140.880 
46,100 

Tons. 
117,445 
48*205 

Tong. 
129.895 
43,110 

TonM. 
126.330 
60.020 

Tarut. 
135, 540 

Shipped 

71,325 

m^mmm^gr-%rMmm  ■«•••««.  ^..••sama>^j.^.^<.s*l««it, ..._^ 

Total 

187,070 

165^740 

173, 005 

186.350 

200,805 

1888. 

Stoam-boata  and  barges  fW>in  Upper  MigaiMippi  arrived  at  Saint  Loaia 89t 

Tons  of  Inmber  and logfi  received  at  Saint  Louis  from  Upper  MisaisHippi  River  by  raft 200, 725 

Steamboata  and  barKea  departed  from  Saint  Looia  for  Upper  Miaaiaaippi  River 013 

Beedpts  of  lumher,  logs,  etc,,  at  Saint  Louis  from  Upper  MissisHppif  during  1885  and 

1886. 


Article.     • 

1886. 

1885. 

Article. 

1886. 

1885. 

White  pine  Inmber . . 

Feet 
124, 154, 170 
3,925,500 

Feet, 
131, 753, 637 
8.763,800 

Shinslea 

Number. 
48,483.000 
37,154,600 
862,330 

• 

Number. 
60, 582, 387 

Cottoo-wood  lumber. . 

Lath 

61, 127,  567 

Plcketa 

571,450 

Total 

Total 

128,070,670 

135, 517. 437 

86,400,030 

118,281,404 

Beedpts  and  shipments  of  flour,  grain,  and  provisions  hy  Upper  Mississippi  Biver  boats  in 

1886. 


Flour. 

Wheat 

Com. 

Oata. 

Rye. 

Barley. 

Pork. 

Hams. 

N'Meata. 

Lanl. 

Reoeipta 

Shipmenta 

BblM. 

31,024 

2,603 

Bu*K 

353.344 

112 

Bush. 

200.710 
156 

Bush. 

561,935 

325 

Bu»h, 
6,365 

BuKh. 

74, 481 
560 

BbU, 
513 
241 

Lbs. 
!f?.470 
1:J,  137 

Lft«. 

104,400 

40.551 

Lbe. 
119.38^ 
5,5:t8 

T^tol 

33.717 

353, 456 

200,866 

502,260 

6,365 

75,0-U 

754 

70,607 

154,041 

124,018 
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The  folio  wine  table  affords  a  comparative  view  of  tbe  relative  amoant  of  uavigation 
at  various  localities  on  the  Upper  Mississippi  River  for  the  last  three  years: 

Statement  of  steamers,  barges,  and  rafts  passing  various  bridges. 


Locality  of  brldj^e. 


Hastings .... 
Winona .... 
LaCroaae .., 
Dnbnqae  ... 

SabulA 

Clinton 

Kock  Island 
Barlingiton . 
Keokiik.... 

Siiincy 
annibal... 
Louisiana . . 


Steam-boats. 

1886. 

1885. 

1884. 

820 

1.009 

845 

4,570 

5,136 

2,992 

4.347 

4,775 

5,160 

4,760 

3,561 

3,451 

1,012 

2,180 

2,510 

2,003 

2,031 

2,026 

2.393 

2,331 

2,708 

1,558 

1,602 

1,966 

1,380 

1,711 

3,  OH 

1,708 

1,509 

1,658 

1,515 

2,136 

2.863 

1,082 

1,092 

1,212 

Barges. 


1886. 


909 
974 
587 
1.221 
1,110 
62:t 
139 
312 
398 
770 
404 
463 


1885. 


1,316 
818 
475 
820 
934 
618 
153 
819 

1.538 
602 
458 
374 


1884. 


980 

905 

542 

1,1)0 

1,248 

628 

203 

258 

1,624 

430 

504 

308 


1888. 


25 

1,860 

1,485 

728 

t23 

t543 

784 

(*) 
229 
291 

(*) 
90 


1885. 


4 

t973 

1,797 

ftS 

(•) 
1313 
747 

(•) 
237 
296 


18M. 


8 

1, 
1.491 
l,«t7 
t474 
1, 


418 

fl05 

126 


*  No  record  of  rafts. 


t  Partial  record. 


Customs  revenue  and  tonnage  for  the  year  ending  December  31,  1686. 


Saint  Lonls,  Mo* . 
Burlington,  Iowa. 
Babnqne,  Iowa  .. 
La  Crosse.  Wis... 

Galena,  HI 

Saint  Panl,  Minn . 


Total. 


Port 


$1,635,242:45 


Collections. 


1,342.45 


445.50 

136,837.06 


1, 773, 867. 46 


Tonnage 
enroUt^d. 


161,448.08 
^  317. 63 
4,34&83 
3,732.90 
2,797.16 
3,407.39 


181, 052. 31 


48 


44S 


*  Only  a  part  of  the  Saint  Lonis  statement  applicable. 


Internal  retoenu/efor  the  year  ending  Deoember  31, 1886. 


District. 


First  Minnesota . . 
Second  Wisconsin 
Sixth  Wisconsin.. 

Second  Iowa 

Third  Iowa 

Vourthlowa 

Fourth  Illinois.... 
Fourth  Missouri.. 


Aggregate, 


Saint  Panl. 
Madison... 

Sparta 

Davenport . 
Dnbnqae  .. 
Burlington. 

'nincy 

annibal .. 


a 


$»«L39iL» 

ie3,S3&07 

190. 6881 98 

2,189,509138 

190,297.41 

81.W7.SI 

3S9c7«c0l 

339^542.85 

4.027,668.16 


Very  respectfally,  your  obedient  servant, 


Mfu.  A.  Mackenzik, 

Corps  of  Engineers^  U,  8,  A, 


C.  W.  Durham, 

Assistant 
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Z  2. 

[MPKOVBMENT  OP  THE  MISSISSIPPI  RIVER  FROM  DES  MOINES  RAPIDS 

TO  THE  MOUTH  OP  THE  ILLINOIS  RIVER. 

Jlh  allotment  of  $5,000  was  made  in  1885  by  the  Secretary  of  War 
from  the  above-mentioned  appropriation  for  the  operation  of  the  snag- 
boat-  between  Keokuk  and  the  month  of  the  Illinois  River. 

At  the  beginning  of  the  year  there  was  available  of  this  allotment 
$1,722.96,  which  was  expended  in  operating  the  snagboat  General  Bar- 
nard. 

Details  of  the  work  may  be  found  in  the  report  of  O.  W.  Durham, 
assistant  engineer,  under  the  head  of  ^^  Improving  Upper  Mississippi 
River.^^ 

Money  statement. 

Jnly  1,  1886,  amoant  amoniifc  available $1,722.96 

July  1,   18S7,  amount  expended  daring  fiscal  year,  exclnsive  of  liabilities 
oatstanding  July  1,  1886 1,722.96 


Z3. 

I^CPROVEMENT  OF  THE  MISSISSIPPI  RIVER  FROM  SAINT  PAUL  TO  DES 

MOINES  RAPIDS. 

TTnder  this  general  appropriation  are  carried  on  works  for  the  per- 
manent improvement  of  through  navigation.  These  works,  which  have 
been  fully  discussed  in  previous  reports,  consist  in  general  in  construc- 
tions of  rock,  brush,  piles,  and  gravel,  which  close  side  chutes  and  re- 
duce the  low-wa!}er  channel  to  a  uniform  width,  and  in  the  protection 
of  caving  banks. 

There  was  available  at  the  beginning  of  the  liscal  year,  $3,869.25,  and 
$382,500  were  appropriated  by  the  act  of  Oongress  of  August  5,  1886. 
There  has  been  expended  during  the  year,  including  allotments  for 
buoying  Bock  Island  Rapids,  removal  of  wrecks  and  other  obstructions, 
catting  temporary  channels  through  sand  bars,  and  thorough  repair  of 
plant,  $131,038.73. 

Owing  to  the  very  small  balance  available  at  beginning  of  year,  the 
late  date  at  which  the  new  appropriation  became  available,  and  the 
time  required  for  preparations,  work  of  construction  and  repair  was  not 
commenced  in  1886  till  the  latter  part  of  August.  It  was  continued, 
under  a  project  submitted  August  31,  till  close  of  navigation,  between 
Saint  Paul  and  Hastings,  at  Gtiimney  Bock,  Crooked  Slough,  and  Sho- 
kokou,  on  Bock  Island  Bapids,  and  between  Dallas  and  Pontoosac. 

A  new  project  for  the  expenditure  of  the  available  balance,  $278,500, 
was  submitted  February  11, 1887,  and  approved.  The  allotments  pro- 
posed by  this  project  were  as  follows : 

1.  For  ooDstrnction  of  dams  and  shore  proteotioDs  between  Saint  Paal  and 

the  head  of  Lake  Pepin J50,000 

2.  For  oonstructing  dams  and  shore  protections  from  Read's  Landing  to 

Minneiska 20,000 

3.  For  constmcting  dams  and  shore  protections  from  Minneiska  to  Winona 

and  at  foot  of  Coon  Slough 15,000 

4.  For  constrncting  dams  and  shore  protections  from  Homer  to  Qaeen's 

Blnff 25,000 
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5.  For  oonstracting  dams  and  shore  protections  in  the  vicinity  of  Crooked 

Slough t^,000 

6.  For  constructing  dams  and  shore  protections  from  Gattenberg  to  Waa- 

peton 20,000 

7.  For  constructing  dams  and  shore  protections  from  Sand  Prairie  to  Si^ 

vanna 30,000 

8.  For  work  at  Duck  Creek  Chain  and  other  points  on  Rock  Island  Rapids.  10, 000 

9.  Buoyage  of  Rock  Island  Rapids j 500 

10.  For  constructing  dams  and  shore  protections  in  vicinity  of  Andalasia..  3, 000 

11.  For  constructing  dams  and  shore  protections  from  Fairport  to  Maa- 

catine 25,000 

12.  For  c-onstructing  dams  and  shore  protections  from  head  of  Ottor  Island 

toNanvoo 30,000 

13.  For  surveys  and  gauges 5,000 

14.  For  repair,  oare^and  outfit  of  plant 10,000 

15.  For  construction  of  2  steel  steam-launches 10,000 

16.  For  operating  expenses  of  United  States  dredging  plant  in  cutting  new 

channels  at  obstructed  points 5,0(K> 

Total S78.500 


Subsequent  to  the  approval  of  this  project  it  was  decided  by  the  War 
Department  that  the  $15,000  conditionally  appropriated  by  Congress  for 
continning  test  of  the  Adams  Flame  should,  in  accordance  with  the 
evident  wish  of  Congress,  be  reserved  for  Mr.  Adams's  benefit.  This 
led  to  the  temporary  suspension  of  work  as  laid  out  under  items  II 
and  15. 

In  April  the  following  contracts  were  entered  into : 

1.  With  Jacob  Kichtman  for  the  construction  of  dams  and  shore  pro- 
tections between  Homer  and  Queen's  Blufif,  at  $1.53  per  cubic  yaid  of 
rock  in  place,  and  72  cents  per  cubic  yard  of  brush  in  place. 

2.  With  Sid.  J.  Truax  for  the  construction  of  dams  and  shore  protec- 
tections  between  Guttenberg  and  Waupeton,  at  $1  per  cubic  yard  of 
rock  in  place,  and  $1  per  cubic  yard  of  brush  in  place. 

3.  With  A.  J.  Whitney  for  the  construction  of  dams  and  shore  pro- 
tections from  Sand  Prairie  to  Savanna,  at  $1.30  per  cubic  yard  of  rock 
in  place,  and  70  cents  per  cubic  yard  of  brush  in  place. 

4.  With  A.  Kirchner  and  S.  D.  Van  Gorder,  for  furnishing  10,000 
cubic  yards  riprap  rock,  and  delivering  the  same  on  United  States 
barges  between  Fountain  City,  Wis.,  and  Winona,  Minn.,  at  75  cents 
per  cubic  yard. 

5.  With  Wm,  Roberts  &  Co.,  for  furnishing  10,000 cubic  yards  riprap 
rock  and  delivering  the  same  on  bank  of  river  between  Burlington  and 
Montrose,  Iowa,  at  48  cents  per  cubic  yard. 

The  work  near  Homer,  and  the  getting  out  of  rook  at  Fountain  City 
and  Kauvoo,  under  above  contracts,  has  been  commenced.  The  other 
works  will  be  started  immediately. 

Eepairs  to  the  closing  dam  in  EoUingstone  Slough  by  agreement,  and 
work  at  Andalusia  by  day's  labor,  were  carried  on  in  April  and  work 
on  Eock  Island  Jlapids  by  agreement  was  commenced.  Work  with 
Government  plant  was  resumed  the  latter  part  of  May,  1887,  in  ti^e 
vicinity  of  Sbokokon,  Drew's  Prairie,  and  below  Eort  Madison,  at 
Crooked  Slough,  and  between  Saint  Paul  and  Hastings. 

The  details  of  the  work  accomplished  during  the  past  year  are  given 
in  the  reports  of  (J.  S«  Civil  Engineer  M.  Meigs  and  Assistant  EngL 
neer  C.  W.  Durham. 

SNAO  AND  DBEDGE  BOATS. 

During  a  portion  of  the  year,  there  being  no  special  appropriation 
available  for  operating  snag  and  dredge  boats,  such  work  was  carried 
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on  under  an  allotment  from  the  general  appropriation.  In  addition  to 
tiie  usual  snagging  work,  four  wrecks  were  removed  by  dredge,  three 
channels  cot  through  bars,  and  an  obstructing  tow-head  at  the  foot  of 
Ooon  Slough  was  removed. 

BUOYS  ON  ROOK  ISLAND  RAPIDS. 

As  usual  an  allotment  was  made  for  buoying  the  Eock  Island  Eapids. 
The  buoys,  which  are  fully  described  in  last  Annual  lleiK)rt,  were  taken 
in  Novembers,  1880,  and  replaced  in  March,  1887.  These  buoys  have 
proved  of  great  service  to  the  interests  of  navigation ;  and,  in  connec- 
tion with  the  electric  lights  of  the  steamboats,  enable  the  rapids  to  be 
passed  under  conditions  which  were  formerly  prohibiting. 

PLANT. 

Daring  the  year  ending  June  30, 1886,  owing  to  small  amount  of  money 
on  hand  and  uncertainty  as  to  future  operations,  but  few  repairs  were 
made  to  plant.  This  necessitated  during  past  year  quite  extensive  re- 
pairs and  outfitting,  in  anticipation  of  present  season's  operations. 

SURVEYS  AND  GAUGES. 

•  Surveys  of  limited  extent  have  been  made  during  the  year  to  deter- 
mine the  effect  of  work,  and  the  nature  of  improvement  required  at 
XK>ints  where  work  was  to  be  carried  out.  Gauge-readings  at  numerous 
points  have  been  obtained  as  heretofore. 

BRIDGES  OVER  THE  UPPER  MISSISSIPPI  RIYER  BETWEEN  SAINT  PAUL 
AND  KfiOKUK  AND  FACILITATING  NAVIGATION  THROUGH  THEM, 
UNDER  SECTION  8,  RIVER  AND  HARBOR  ACT  OP  JULY  5,  1884. 

Two  new  bridges  have  been  commenced  during  the  year — a  railroa<l 
bridge  at  Fort  Madison,  Iowa,  under  an  act  of  (Jougress,  and  a  high- 
way bridge  at  Dubuquei,  Iowa,  without  act  of  Congress.  Subsequent 
to  commencement  an  act  was  secured  legalizing  the  Dubuque  Bridge. 

In  October,  1886,*  a  boom  was  placed  above  the  Burlington  Bridge. 
This  boom,  now  about  GOO  feet  long,  will  soon  be  lengthened  400  feet. 

An  additional  boom  for  the  benefit  of  rafts  has  been  placed  in  posi- 
tion above  the  raft  span  of  the  Olinton  Bridge. 

The  guard-fence  built  in  connection  with  the  Keithsburg  Bridge  has 
been  lengthened,  but  the  direction  given  the  extension  is  not  strictly 
in  accordance  with  instructions  given  or  such  as  is  required. 

A  boom  1,000  feet  long  will  be  immediately  placed  above  the  draw- 
span  of  the  Fort  Madison  Bridge. 

In  December,  1886,  work  for  facilitating  navigation  through  the 
bridges  at  Quiucy,  Hannibal,  and  Louisiana  was  transferred  to  Capt. 
B.  H.  Eu£foer,  Corps  of  Engineers. 

Some  work  for  facilitating  navigation  has  now  been  carried  out  at  all 
bddges  crossing  the  Mississippi  River  between  Saint  Paul  and  Keokuk, 
'  excepting  at  the  latter  point  and  Saint  Paul.  No  work  has  yet  been 
considered  for  the  Saint  Paul  bridges,  and  at  Keokuk  some  much  needed 
work  is  delayed  by  a  temporary  complication  due  to  an  item  in  the  ap- 
propriation for  improving  the  Des  Moines  Kapids  and  is  referred  to 
under  the  head  of  report. 
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While  mach  good  has  resalted  from  the  work  already  carried  oat  at 
the  various  bridges,  it  is  evident  that  ia  most  cases  additional  protec- 
tion is  desirable,  and  it  will  be  gradually  called  for. 

THE  ADAMS  FLUME. 

The  acts  of  Congress  of  March  3, 1879,  and  August  2, 1882,  granted 
$28,000  to  M.  J.  Adams  for  practically  testing  what  he  terms  the  ^*  Adams 
illume."  This  money  has  all  been  expended  \^y  Mr.  Adams  for  experi- 
mental work  and  the  development  of  certain  ideas.  No  pipe  has  yet 
been  put  in  the  water  and  no  practical  results  of  any  kind  have  been 
secur^. 

The  act  of  Congress  of  August  5, 1886,  provided  under  item  for  '*  Im- 
proving Mississippi  Biver  from  Saint  Paul  to  Des  Moines  Rapids"  that 
the  ''amount  of  $15,000,  or  so  much  thereof  as  may  be  necessary,  may 
be  used  by  the  Secretary  of  War,  in  liis  discretion,  for  continuing  the 
practical  test  of  the  flume  invented  by  M.  J.  Adams,  the  said  test  to  be 
made  under  the  supervision  and  direction  of  said  Adams.'' 

In  accordance  with  the  instructions  of  the  Secretary  of  War,  I  sub- 
mitted under  date  of  August  21, 1886,  a  report  upon  the  condition  of 
plans,  work,  and  property.  From  this  report  the  following  extract  is 
taken: 

The  description  of  the  property  represents  to  a  certain  extent  the  condition  of  the 
work.  No  pipe  has  yet  been  put  in  the  water,  and  consequently  no  test  of  Mr.  Admnm' 
method  of  improYing  the  Mississippi  River  has  been  made.  I  am  informed  that  about 
half  a  mile  of  pipe  was  some  years  ago  pnt  together  on  shore,  with  what  results  I  cab 
not  say.  For  past  three  years,  sobseqnent  to  the  exhaustion  of  Mr.  Adams'  appropria- 
tion, I  understand  nothing  has  been  done  and  material  on  hand  has  naturally  deterio- 
rated. 

Supposing  that  the  days  of  preliminary  experiments  and  changes  are  over  and  the 
form  of  pipe  now  on  hand  is  that  which  Mr.  Adams  proposes  to  use,  the  condition  of 
the  work  would  appear  such  as  to  permit,  with  a  little  repair,  a  trial  in  the  river  of 
about  half  a  mile  of  pipe. 

I  have  a  general  knowledge  of  the  plans  of  Mr.  Adams,  but  certain  coTiditiona  of 
the  appropriations  under  which  he  has  been  carrying  on  his  work  have  been  sach  as 
to  prevent  my  obtaining  any  information  as  to  detailed  operations. 

My  general  impression  has  been  that  while  Mr.  Adams  has  great  faith  in  his  inven- 
tion and  knew  the  result  he  expected  to  accomplish,  be  had  no  very  definite  ideas  aa 
to  practical  methods  or  details.  This  has,  I  think,  caused  many  changes  in  sncli 
details,  and  has  already  resulted  in  the  expending  of  a  much  larger  earn  of  money 
than  was  necessary. 

The  expenditure  of  the  $15,000  item  conditionally  appropriated  W  Congvess  for 
continuing  the  test  of  Mr.  Adams'  invention  being  at  the  discretion  of  the  Secretary 
of  War,  permits  an  expression  of  opinion  as  to  the  merits  of  the  work  under  consider- 
ation. 

I  do  not  hesitate  to  express  the  opinion  that  Mr.  Adams'  line  of  pipe  when  pot  to 
a  practical  test  will  prove  to  him  a  great  disappointment  and  will  fail  to  deepen  the 
Mississippi  River  or  improve  its  channel ;  and  I  feel  that  a  further  expenditnre  of  any 
portion  of  the  $15,000  in  connection  with  Mr.  Adams'  experiment  would  be  throwing 
away  money  which  is  much  needed  for  leg[itimate  and  practical  work  on  river  im- 
provement. But  possibl  f  the  action  heretofore  taken  by  Congress  may  be  considered 
such  as  to  make  a  completion  of  Mr.  Adams'  experiment  proper  and  desirable.  If 
this  be  so,  and  if  the  law  permits  proper  restrictions  to  be  placed  on  disbnrsementa. 
I  would  respectfully  suggest  that  an  v  further  work  and  expenditure  be  limited  strictly 
to  such  as  are  absolutely  necessary  for  placiufjp  in  the  water  and  practically  testing: 
the  pipe  now  on  hand  and  in  serviceable  condition.  The  trial  of  half  a  mile  of  pipe, 
or  any  length  avaHable,  will  practically  test  Mr.  Adams'  theories  as  well  as  the  trial 
of  3  miles,  as  proposed  by  him.  If  the  work  be  properly  managed  and  the  expendi- 
tures fh>m  the  $15,000  be  confined  to  such  as  have  a  legitimate  bearing  on  the  work 
suggested,  the  pumping  outfit  can  bo  made  serviceable,  the  pipe  put  in  the  river,  and 
the  experiment  completed  at  comparatively  small  cost  and  in  a  brief  space  of  time. 

It  being  finally  decided  by  the  War  Department  that  it  was  the  inten- 
tion of  Congress  to  permit  a  fnrther  exi>enditare,  authority  was  pranted 
Mr.  Adams  to  continue  operations  under  certain  restrictions  which  re- 
quired him  to  limit  his  work  to  such  as  was  absolutely  necessary  for 
placing  in  the  water  and  practically  testing  the  pipe  on  hand  and  in 
serviceable  condition. 
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XTnder  the  aatbOrity  granted^  Mr.  Adams  is  slowly  resamiug  opera- 
tioQs,  aud  as  the  length  of  pipe  to  be  tested  has  been  by  agreement  re- 
duced to  500  feet,  an  end  of  operations  should  be  reached  in  a  8h6rt  time 
if  work  be  carried  on  with  any  system  and  with  any  fixed  object  in 
view  ;  but  that  such  end  will  be  actually  reached  under  present  condi- 
tions of  management  can  not  be  predicted. 

GENERAL  REMARKS. 

The  works  heretofore  carried  out  have  continued  to  exercise  a  most 
beneficial  effect,  and  at  points  where  improvements  have  been  carried 
to  completion  serious  trouble  has  been  done  away  with ;  but  new  dif- 
ficalties  are  liable  to  arise  at  points  where  no  work  has  yet  been  carried 
oat.  The  results  already  accomplished  show  that  the  Mississippi  Eiver 
between  Saint  Paul  and  the  Des  Moines  Bapids  can  be  put  in  such  con- 
dition as  to  make  navigation  sure  and  comparatively  easy ;  but  to  ac- 
coaiplish  this  requires  time  and  co  ntinued  work  under  liberal  appro- 
priations. The  river  was  extremely  low  last  fall  and  is  now  in  same 
condition,  and  temporary  difficulty  has  been  experienced  at  unimproved 
points;  but  the  ability  of  the  works  of  cdnstruction,  in  connection  in 
some  cases  with  dredging,  to  rapidly  make  and  maintain  a  navigable 
channel  at  such  points,  has  been  fully  demonstrated. 

As  has  been  heretofore  explained,  it  is  desirable,  if  the  radical  im- 
provement of  the  Upper  Mississippi  is  to  be  continued  and  carried  to  a 
successful  completion,  that  it  should  be  carried  on  under  liberal  appro- 
priations. As  an  amount  that  can  be  expended  during  the  fiscal  year 
ending  June  30,  1889, 1  submit  an  estimate  of  $1,500,000.  It  will  be 
remembered  that  this  is  an  estimate  for  carrying  on  work  over  about 
500  miles  of  river ;  and  though  the  estimate  is  apparently  for  one  work, 
it  in  fact  covers  a  very  large  n  umber  of  works,  which,  while  belonging 
to  one  system,  are,  in  fact,  independeht  of  each  other.  In  giving  an 
amount  that  can  be  expended  in  one  year,  it  is  to  be  understood  that 
the  economical  and  proper  expenditure  of  such  a  sum  must  be  preceded 
by  adequate  preparation.  Such  preparation  requires  time  and  can  not 
be  made  till  the  means  for  carrying  on  the  work  are  in  sight. 

Commercial  statistics  relating  to  the  Upper*  Mississippi  Biver  are 
given  in  connection  with  the  report  on  '^  Improving  Upper  Mississippi 
iiiver."  These  statistics  do  not,  in  any  sense,  indicate  the  relations  of 
this  work  to  the  interests  of  commerce  and  the  general  public.  The  in- 
fluence which  the  Upper  Mississippi,  in  an  improved  condition,  has  upon 
freight  rates  must  be  taken  as  a  measure  of  its  importance. 

The  existing  project  for  this  work  is  one  of  general  methods  and  plans 
rathor  than  details.  No  definite  estimate  of  cost  of  completion  can  well 
lie  given.  Projects  for  the  expenditure  of  each  appropriation,  in  ac- 
cordance with  approved  plan  and  methods,  are  presented  in  lieu  of  a 
general  project  for  completion  of  work. 

SUMMARY  or  BXPBNDrrURBS  FOR  FISCAL  TEAR  ENDING  JUNE  30, 1887. 

Aroonnt  expended  by  vonohers 1131,130.64 

Received  from  saleof  fael 91.91 

Total 131,038.73 

Distribated  as  follows : 

8»iDt  Paul  to  Hastings 31,881.94 

Read^s  Laoding  to  Minneiska 641.  Si 

ChimoeyRock 1,355.66 
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Rollingston© *. fl.OlLSS 

Homer  to  Queen's  Bluff 6,513.48 

Coon  Slough 12158 

Crooked  Slough 33,534.16 

Guttenberg  to  Waupeton 77.5S 

Rock  Island  Rapids ; 7,680.90 

Andalusia 3,79LS» 

Otter  Island  to  Nauvoo 16,709.46 

Buoys  on  Rock  Island  Rapids 661.57 

Wrecka  Tomoved  (Hastings,  JVdbashaj  tkud  Royal  Arck) 1, €94.20 

Snagboafc  General  Barnard 2,836.67 

Surveys  and  gauges 2,299.42 

Dredge  PhwniXy  cutting  new  channels 1, 927. 92 

Purchase,  repair,  and  care  of  plant 18,287.05 

Total , 131,08a  73 

GBNBRAL  STATEMENT  OF  RECEIFFS  AND  EXPENDITaRBS. 

Expended  by  vouchers  from  commencement  of  improvement  to  June  30, 

1887,  inclusive $1,303,7^.48 

Deduct  amount  recei  ved  from  sales  of  fuel $727. 60 

Deduct  amount  received  from  sale  of  rock 1, 078. 05 

1,80S.65 

Net  cost  of  improvement 1,301,953.83 

Amount  set  aside  for  testing  Adams'  flume 20,000.00 

Amount  set  aside  for  ofiice  of  Chief  of  Engineers I,354.fi0 

Balance,  July  1, 1887 259,191.67 

Total  appropriated 1,582,500. Oa 

ABSTRACT  OP  APPROPRIATIONS. 

By  act  approved  June  18,  1878 |2ri0,000 

By  act  approved  March  3,  1879  • 100,000 

By  act  approved  June  14,  1880 / 150,000 

Bv  act  approved  March  3,  J881 .* 200,000 

By  act  passed  August  2,  1882 250,000 

By  act  approved  July  5,  1884 250,000 

By  act  approved  August  5, 1886t 382,500 

Total 1,582,500 


Net  exiyendiiitres  on  ike  various  sectiona  of  the  river  heitpeen  Saint  Paul  and  De»  Moi 

Rapids  from  commencement  gf  improvement  to  July  1, 1887. 


Locality. 


Saint  Paul  toHaatinfca 

Hiuilin'i!4  lo  head  of  Lakn  Pepin.. 

Fload  of  Lake  Pepin  to  Alma 

Alma  to  Winona  Brid>^ 

Winona  Bridge  to  La  Crosse  Bridgo 

La  CrosHo  Bridge  to  McGi-rofcor  Bridge... 
McQrogor  Bridge  to  Dnbaqao  Bridge... 

Dubuque  Bridge  to  Clinton  Bridge 

Clinton  Bridge  t«  Bock  Island  Bridge ... 
Kook  Island  Bridge  to  Keithsbargh...., 

Keithsburgh  to  Den  Moinoa  Raplua 

Surveys  and  meter- work , 

Snag  and  dredge  boots  and  wreckfn <;..., 
Facilitating  navigation  tbrongh  britlges. 
Plant  at  estimated  value 


Total 


Distance. 


JfilM. 


27 
32 

ae 

20 

31 
72 
58 
67 
40 
58 

eo 


$3001683.64 

46, 579.  S3 

]8l,034.fl6 

loaiisisi 

49,221.8S 
7aLl8&49 
50,442.80 
17,17148 
14,564.06 
3&.9fZI.6* 
l5Q.9ig.61 
65.074.8 
38,286.51 
1.197.68 
97,381.86 


1,801,951161 


*  $20,000  set  aAulB  for  to8tm<]^  Adams'  flame, 
t $15,000  set  aside  for  testing  Adams'  flame. 
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Money  statement. 

rnly  1,  1886,  amoant  available $8,869.25 

ieoeived  from  sale  of  fael 91.91 

^.motint  appropriated  by  act  approved  August  5, 1886 "382,500. 00 

$391,461.16 

f  uly  1, 1887,  amount  expended  during  fiscal  year,  exclusive 

or  liabilitiea ontstanding  July  1, 1886 132,269.49 

ItAly  1, 1887,  outstanding  fiabilities 3,529.03 

135, 79a  52 

July  1, 1887|  amount  available *255,662.64 

f  Amount  that  can  be  profitably  exjiended  in  fiscal  year  ending  June  30,    1, 500, 000, 0(^ 
J        1889. 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t      barbor  acts  of  1866  and  1867. 


.Absiraet  ofpropo9aU  reoHved  and  opoMd  by  Maj,  A»  Mackenzie,  Corps  of  EngineerSy  at 
Bock  Island,  JU.,  April  14,  1887,  at  2p,  m.  for  furnishing  cordage  and  oakum. 


Ko. 


1 
2 

3 
4 
5 


Karnes  and  addresses  of  bidders. 


H.  CbanooD  Company,  Chioaeo,  HI 

Ward  &  Brady,  Saint  Lonis,  lio 

James  J.  Hawk,  Saint  Lotiis,  Mo. 

George  B.  Carpenter  &  Co..  Chicago,  HI. 
W.D.  Bangs,  Saint  Loois,  Mo.  t 


i 


13,000 

14.000 

pounds 

poouds 

manilla 

lath-yam, 

rope,  per 

per 

pound. 

pound. 

Cents, 

Cents. 

lli 

9 

111 

8» 

H 

1^ 

9 

111 

8 

100  bales 

oaknm, 

per 

bale. 


$3.40 
3.25 
3.33| 
3.50 
8.50 


TotaL 


$3,127.50 
2,003.75 
2.084.58 
3, 121.  25 
2,94&75 


Abstract  of  proposals  received  and  opened  by  Maj,  A,  Mackenzie,  Corps  of  Engineers,  at 
Rock  Island,  III,,  at  2p,m,,  April  29, 1887,  for  oonstruotion  of  dams  and  shore  protec- 
tions of  brush  and  rock  between  Homer,  Minn,,  and  Queen^s  Bluff,  Minn, 


No. 


1 

2 
3 

4 
5 


Names  and  addresses  of  bidders. 


Book  in  place 
^10,400  cnbio 
yards). 


Sam oel  McDonald.  Casselton,  Dak 

A.  Kirchner  and  S.  D.  Van  Gorder.  Fountain  City,  Wis 

Jacob  Riohtman,  Fountain  City,  Wis.  t 

Sid.J.Tmax.  Hastings,  Minn 

A.J.  Whitney,  Bock  Island,  III 


Per  eu.  yard. 
$L48 
1.40 
1.53 
1.48 
1.59 


Brush  in 

pUoe  (7,000 

onbic  yards). 


Per  cu,  yard. 

$1,904 
l.OO 

.72 
1.00 

.75 


TotaL 


$22,847 
21.560 
20,9.'i2 
22,302 
21,786 


Abstract  of  proposals  received  and  opened  by  Maj,  A,  Mackenzie,  Corps  of  Engineers,  at 
Rnek  IsUmd,  IlL,  at  2  p,  m.  April  29,  1887, /or  construction  of  dams  and  shore  pro- 
teoUons  of  brush  and  rook  between  Guttenberg,  Iowa,  and  Waupeton,  Iowa, 


Na 


1 
3 

a 

4 
5 
6 


Names  and  addressee  of  bidders. 


Samuel  McDonald.  Casselton,  Dak 

John  Specht,  Dnbuqne,  Iowa 

Sid.  J.  Tmax.  HaiiHngii.  Minn.t 

Jacob  Riohtman,  Fountain  City,  Wis 

A.  J.  Whitney,  Book  Island,  III 

Patterson  Bros.,  Keokuk,  Iowa 

*  $15,000  assigned  to  the  test  of  the  Adams'  flume. 


Book  in 
place.  0,000 

OUDiC 

yards. 


Per  eu.  yd. 
$1.45 
1.40 
1.00 
1.35 
1.30 
LOO 


Bmsh  in 

place,  4,500 

on  bio 

yards. 


Per  eu.  yd. 
$L064 
.70 
LOO 
.63 
.70 
.80 


TotaL 


$17,842.50 
16,065.00 
13. 600. 00 
14, 9Ki.  00 
15,660.00 
18,000.00 


t  Acct<pt4Ml. 
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Abstract  of  proposals  received  and  opened  by  Mai,  A.  Mackenzie,  Corps  of  Engimeer*^  mi 
Rock  Islandy  IlL,  at  2  p.  m.  April  29,  \&i7,for  canstrucUan  of  dama  and  sAora 
lections  of  brush  and  rock  between  Sand  Prairie  and  Savanna,  III, 


No. 


1 

2 

•3 

4 
5 


Kunos  and  addro8M8  of  bidders. 


Samael  McDonald,  CMselton.  Dak  . .. 
Jacob  Richtmao,  Foantain  City,  Wis 

Sid.  J.  Truaz,  HMtingt,  Minn 

A.  J.  Whitney,  Rock  Island,  III* 

Patterson  Bros.,  Keokuk,  Iowa , 


Bock  in 

place,  12.400 

cubic 

ywds. 


Pereu.  yd. 
$L«5 
1.35 
L25 
1.30 
LSO 


BrnaliiB 

plaee.8,300 

cublo 

yards. 


Pereit,  yd. 

$1.25 

.03 

1.90 

.70 

.75 


21. 

a*. 


^Accepted. 

Abstract  of  proposals  received  and  opened  by  Maj.  A.  Mackenzie^  Corps  of  Engimeen,  «l 
Rock  Island,  IlL,4it2  p.  m.  April  29,  l^^,  for  furnishing  15,000  cubic  yardt  ripreg^ 
rock,  and  delivering  the  same  on  bank  of  river  in  vicinity  of  Alma,  Wis. 


No. 


1 
2 
3 

4 
5 
6 


Names  and  addresses  of  bidders. 


Samael  McDonald,  Casselton,  Dak 

Prince,  Vanderbilt  St,  Brif^ht.  Lynxville,  Wis 

William  Witte,  Read's  Landing,  Minn* 

N.  Martin,  Hastings,  Minn 

A.  Kirohner,  Foantain  City,  Wis 

D.  Keleher,  l)avenport,  Iowa , 


Per  cnbic 
yard. 


Totel. 


$1.25 
l.OO 
.687 
.85 
.87 
.80 


$18.7 
IS. 


]2»73t 

la^ofie 

12.800 


*  Bid  for  1,422  cabio  yards  only. 

All  bids  rejected,  it  being  more  economioal  and  advaatageons  to  the  Government 
to  purchase  the  rock  in  open  market. 

Abstract  of  proposals  received  and  opened  by  Maj,  A.  Mackenzie,  Corps  of  Engineers,  at 
Rook  Island,  III,  at  2  p,  m.  April  29, 1887,  for  furnishing  10.000  cubic  yards  riprap 
rock,  and  delivering  the  same  on  United  States  barges  between  Fountain  City,  Wis,,  and 
Winona,  Minn, 


No. 


1 
2 
3 


Names  and  addresses  of  bidders. 


Samnel  McDonald,  Casselton,  Dak 

A.  Kirohner  and  S.  D.  Van  Gorder,  Foantain  City,  Wis*. 
D.  Keleher,  Davenport,  Iowa 


Per  enbic 
yard. 


$1.25 
.75 


ToUL 


$12,900 
7.aOQ 
8.508 


*  Accepted. 

Abstract  of  proposals  received  and  opened  by  Maj,  A,  Mackenzie,  Corps  of  Engineers,  at 
Rook  Island,  III.,  at  2  p,  m,  April  29,  1887,  for  furnishing  10,000  cubic  yards  riprap 
rock,  and  delivering  ihe  same  on  bank  of  river  between  Burlington  and  Montrose,  Iowa. 


No. 


1 
2 
8 


Names  and  addresses  of  bidders. 


Samnel  McDonald,  Casselton,  Dak 

William  RoberU  &  Co.,  Naavoo,  HI* 

D.  EJeleher,  Darenport,  Iowa 

*  Accepted. 


Perenbie 
yard. 


8L25 
.48 


TotaL 


4.8M 
8.00B 
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bepobt  ov  mb.  c.  w.  dubham,  assistant  engi27ser. 

United  States  Engineer  Office, 

Book  Island,  HI,  July  1, 1887. 

Majob  :  I  have  the  honor  to  sabmit  the  following  report  of  operations  for  the  im- 
provement of  the  Miaaissippi  River  in  the  division  under  my  charge,  extending  from 
^int  Paul,  Minn.,  to  vicinity  of  Burlington,  Iowa,  for  fisoJEil  year  ending  June  30, 
1687: 

saint  PAUL  TO  HASTINGS. 

Operations  in  1886. — O  wing  to  scarcity  of  f  ands  work  was  not  commenced  until  late  in 
Aogast  on  this  section  of  the  river.  Mr.  J.  D.  DuShane,  superintendent,  was  in  charge 
of  operations  in  the  field  during  the  season,  and  from  his  report  I  give  the  following 
extracts,  which  describes  this  important  work  in  detail : 

'*  The  most  troublesome  places  to  navigation  between  Saint  Paul  and  Hastings  dur- 
ing the  season  were  at  Bed  Bock  and  Merrimao,  where  the  channel  had  changed  to 
the  banks  opposite  these  places.  As  the  Bed  Bock  bar  seemed  the  greater  obstruc- 
tion, work  was  begun  there  August  23w  To  restore  the  channel  to  the  Bed  Bock  side, 
three  wing-dams  were  constructed  extending  from  the  right  bank.  •  *  *  Alone 
the  Bed  Bock  shore  there  existed  three  vertical  ledges  of  rock,  varying  in  length 
from  40  to  100  feet,  which  overhung  the  water  and  proved  dangerous  to  navigation. 
These  points  were  removed  by  blasting,  making  a  smooth  shore. 

*'  The  plant  was  moved  to  Merrimao  on  September  14,  and  work  was  begun  to 
correct  the  course  of  the  channel  to  the  right  bank  and  to  confine  it  there.  Five 
wing-dams  extending  firom  the  left  bank  were  built. 

«  •  *  *  •  •  * 

"At  the  upper  end  of  Merrimac  rocks  a  ledge  200  feet  long  and  from  4  to  8  feet 
above  low  water,  overhaugine  the  water,  was  removed  by  blasting,  the  rock  being 
broken  up  quite  small  and  aflowed  to  drop  into  deep  water.  The  shore  was  sloped 
and  a  quantity  of  the  rock,  made  into  riprap,  was  placed  thereon,  forming  a  surface 
similar  in  appearance  to  the  ordinary  shore  protection.  Several  smaller  overhanging 
rocks  below  this  point  were  removisd.  These  points  had  always  proved  dangerous  to 
navigation,  many  boats  and  barges  having  been  injured  by  striking  them.  The  up- 
per ledge  formed  a  shoulder,  so  to  speak,  near  the  head  of  the  rocks,  the  shore  above 
bowing  inward ;  the  channel  was  close  and  the  draught  of  water  set  strongly  against 
the  roclu.  The  removal  of  onlv  the  most  dangerous  noints  was  nndertaixen.  This 
work  was  performed  by  days'  labor ;  it  was  begun  October  14  and  finished  Octo- 
ber 27. 

« 

•  «  ■•  •  ft  •  • 

"  On  October  16  the  plant  was  moved  to  Newport.  Work  was  begun  the  same  day 
and  continued  to  November  11 ;  during  this  time  there  were  constructed  5  dams  ex- 
tending from  the  right  bank  (Island  No.  5),  and  one  piece  of  shore  protection  on  the 
left  bank.  The  wrecked  barge  opposite  Newport  had  become  a  dangerous  obstruction 
to  navigation,  and  the  channel  threatened  to  leave  the  main  part  of  the  river  and 
pass  between  the  wreck  and  Island  5 ;  in  fact,  some  boats  were  alreadv  running 
that  way,  the  water  beins  deeper,  though  the  passage  between  the  wreck  and  the 
island  was  very  narrow.  *  *  *  On  account  of  narrowing  the  river  by  these  dams 
it  became  necessary  to  protect  the  bank  opposite.  This  is  a  hard  bank,  but  owing  to 
an  underlying  seam  ot  sand  below  the  water-surfiEU)e,  which  was  constantly  being 
washed  out  by  the  current,  the  bank  was  continually  though  gradually  caving  in. 
Beginning  at  a  point  about  200  feet  below  the  Diamond  Jo  warehouse  this  bank  is 
protected  for  a  distance  of  1,910  feet  extending  down  the  river :  the  protection  is  35 
teet  wide  and  is  carried  to  within  2  to  3  feet  of  the  top  of  the  bank.  Owing  to  the 
character  of  the  bank  it  was  thought  that  a  very  light  protection  above  water  would 
be  sufficient,  and  on  this  account  a  layer  of  brush  about  4  inches  thick  was  used, 
covered  with  a  lighter  layer  of  rock  than  usual. 

"  Work  at  Newport  was  finished  November  11,  and  the  plant  was  moved  to  the  foot 
of  Grey  Cloud  Island,  where  it  was  necessary  to  protect  the  lower  end  of  this  island 
»nd  the  bar,  formed  above  the  dam.  Joining  Grey  Cloud  Island  with  Island  17. '  This 
is  a  very  light  bank  composed  of  sand  and  sawdust,  and  a  protection  of  the  usual 
thickness  was  carried  to  the  top  of  the  low  bank.  This  protection  extends  down 
the  river  1,100  feet  and  is  35  feet  wide.  This  work  was  finished  November  16  and 
the  plant  was  laid  up  in  Boulanger  Slough  the  next  day. 

**  Wherever  works  of  improvement  had  been  constructed  in  previous  years  no  trouble 
was  experienced  bv  boats  during  the  past  season ;  and  the  dams  at  Bed  Bock  and 
Merrimao  were  so  located  and  their  construction  so  regulated  as  to  permit  boats  to 
use  the  existing  channel  while  a  new  one  was  being  cut  out  by  the  action  of  the  cur- 
rent, thus  securing  navigation  for  the  largest  steamers  engaged  in  tlio  oommeroe  of  the 
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Upper  Mississippi  River,  they  having  mode  regular  trips  through  to  Saint  Paul  with* 
uat  interraption  daring  the  period  of  lowest  water. 


''  It  was  hoped  that  daring  the  season  some  work  at  Pig^s  Eye  conld  be 
plished ;  but  a»  a  very  late  start  was  made  it  was  impossible  to  reach  this  pointb 
The  channel  here  has  remained  about  as  it  was  dcring  the  latter  part  of  the  aeaMm 
of  1885,  with  perhaps  a  slight  increase  in  depth  over  the  gravel-bar.  Two  dams 
should  be  built  here  during  the  coming  season  to  confine  the  water  to  the  right  bank, 
the  rivor  at  this  point  being  very  wide.  Possibly  some  shore  protection  may  become 
necessary  along  the  right  bank. 

*' Frenchman's  Bar,  just  above  Pig's  Eye,  after  remaining  quiet  for  a  number  of 
years,  gave  evidence  daring  the  past  season  of  becoming  troublesome  at  a  not  very 
distant  day,  and  work  near  the  lower  end  of  this  bar  may  become  necessary ;  bni 
this  can  only  be  determined  after  the  opening  of  navigation. 

'^  The  crossing  at  the  foot  of  Island  No.  14  has  been  very  flat  and  growing  bad 
during  the  past  two  years.  It  would  seem  desirable  to  put  in  a  couple  of  dams  here, 
in  order  to  confine  the  water  to  one  of  the  three  poorly-defined  channels  now  existing.'' 

List  of  dajM  and  shore  proteoiiona  oonstructed  and  repaired^  and  of  materiaU  uted 

the  season  of  1686. 


Works. 


Sheet  2.  pilo  dam  No.  21 

Sheet  2,  pile  dAm  No.  32 

Sheet  2.  pile  dam  Ko.  23 

Sheet  S.  P.,  foot  Island  No.  4 

Sheet  3,  pile  dam  No.  10 

Sheet  8,  pile  dam  No.  11 

Sheet  3,  pile  dam  No.  12 

Sheets,  I)amNo.  13 

Sheets,  Daoi  No.  14 

Sheets,  Dam  No.  15 

Sheet  3,  pile  dam  No.  16 

Sheet  8,  I>am  No.  17 

Sheet  3,  pile  dam  No.  18 

Sheet  3,  pile  dam  No.  19 

Sheet  3,  Dam  No.  17 

Sheet  R.  P.,  above  Dam  No.  0 

Sheets.  P.,  below  Dam  No.9 

Slieet  S.  P.,  below  Newport  •. 

Sheet  4,  S.  P.,  foot  Grey  Cload  Island  . . 


'••«•«••  ■  ••■ 


Total 


Length. 


Feet 
680 
400 
400 

Repair. 
450 
470 
300 
475 
400 
265 
200 
250 
250 
275 

Bepalr. 
680 

Repair. 
1,010 
1.100 


Rook. 


523.3 
477.3 
350.8 
53.5 
514.1 
555.7 
252.6 
304.6 
603.9 
581.0 
342.5 
804.3 
342.6 
246.2 
467.9 
477.9 
351.3 
1,592.3 
874.1 


9,224.8 


Bnish. 


Cu,ydg. 

1, 161. 0 

1,260.1 

716.4 


1, 155. 9 
1,270.9 
669.2 
512.7 
910.6 
830.  R 
440.8 
590.0 
380.4 
665.0 
447.9 
660.1 


1,503.8 
1,083.2 


14,109.7 


Poles. 


Number. 

1,125 

1,200 

700 


1,100 
1,220 
.545 
275 
1,000 
»50 
450 
568 
400 
050 
450 
250 


1,400 
1,000 


13,803 


Pilea. 


Lin.fL 

704 
648 
756 


720 

730 

288 

32 

64 

48 

250 

54 

413 

464 


6^183 


FLB. 
1. 


1. 


81  Mi 


SUMMARY  OF  BXPENDITURBS    FOR  WORKS  FOR    IMPROVING  THS  MISSISSIPPI  RITBE 
BBTWBEN  SAINT  PAUL  AND  HASTINGS  DURING  THE  8BA80N  OF  IH&S. 

Materials ^ tU,533.24 

Lahor &,333.17 

Fuel 906.72 

Subsistence 1,491.51 

Expense 991.18 

Special  superintendence  and  contingencies 1,131.04 

•21, 4%.  86 
Less — 

Materials  on  hand $242.97 

Pay-rolls,  **  Removing  rocks" 362.99 

Expense  at  boat-yard. 232.00 

837.96 

Total  cost  of  materials  put  in..... *20,S96b90 

Operations  in  18b7.— Work  in  1887  was  commenced  on  June  6  at  Red  Rook,  andoon- 
tinned  in  that  locality  during  the  month.    Details  are  given  in  extracts  from  the 

port  of  Mr.  J.  D.  DuShane,  superintendent  in  local  charge. 

•  *•  ••  •  ••  • 


*  General  office  expenses  and  deterioration  of  plant  not  indaded. 
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**  After  towioff  the  working  fleet  irom  Boulanger  Sloaghto  Red  Rock,  operations 
▼ere  besnn  on  the  6th  at  the  lower  Red  Rook  Crossing,  which  was  in  bad  condition, 
kDcl  ^-ork  was  continued  at  that  place  during  the  remainder  of  the  month. 

*^  The  river  was  wide  and  the  crossing  long  and  crooked.  In  order  to  confine  the 
'.bannel  to  narrower  limits  Dam  18  (sheet  i^  ^^  repaired  and  extended  in  length 
MX)  feet,  and  changed  from  a  pile-dam  to  a  solid  brush  and  rock  dam.  One  dam  was 
>ailt  between  Dams  17  and  18  (sheet  2);  two  dams  were  constructed  below  Dam  18 
sheet  2);  and  a  third  partly  completed.  Work  of  repairing  and  extending  Dam  1 
Hheet  3)  was  begun.  Slight  repairs  were  made  to  the  shore  protection  opposite 
Island  No.  3. 

**  While  a  large  movement  of  sand  has  taken  place,  as  rapid  deepening  of  the  chan- 
lel  has  not  occurred  as  was  to  have  been  expected,  tnough  the  crossing  is  now  much 
^traighter  and  will  continue  to  improve  daily  as  the  sand  passes  down. 

•  •  •  •  •  •  • 

**  The  amount  of  material  used  in  these  works  during  the  month  is  as  follows : 

Rock cubic  yards..  2,840.9 

Brush do 6,394.5 

Total .*  9,235.4 

•  •  •  «  ^  »  • 

bead's  landing  to  MINNBISKA,  MINNESOTA. 

The  work  proposed  for  this  district  consists  chiefly  in  the  repair,  strengthening, 
and  extension  oi  existing  dams  and  shore  protections  and  in  the  construction  of  new 
work  near  Pine  Island,  for  which  $30,000  has  been  allotted  for  1887. 

Nothing  has  been  done  except  collection  of  material. 

CHIMNEY  ItOCK. 

In  the  fall  of  1886,  the  works  at  Chimney  Eock  being  in  bad  condition,  Jacob 
Riohtman,  of  Fountain  City,  Wis.,  was  employed  to  make  repairs  to  the  same  at  $1 
per  oabic  yard  for  rock.  The  break  in  the  dam  was  about  175  feet  long  and  from  6  to 
20  feet  deep.  The  shore  protection  at  the  east  end  of  the  dam  was  entirely  gone,  and 
that  at  the  head  of  Island  No.  53  in  very  bad  condition.  Work  was  commenced  No- 
vember 5  and  suspended  on  the  18th,  on  account  of  cold  weather. 

Amount  of  rock  put  in,  1,120  cubic  yards. 

Mr.  W.  A.  Thompson  was  the  local  inspector. 

It  is  proposed  to  complete  the  repairs  the  present  season. 

ROLLINGSTONE. 

In  April,  1887,  some  repairs  were  made  to  the  closing  dam  in  Bollingstpne  Slough. 
llie  west  end  was  out  down  2  feet  and  the  east  end  was  raised  to  grade ;  719.6  cubic 
yards  of  rock  were  put  in  the  work  by  Jacob  Bichtman,  of  Fountain  City,  Wis.,  at  a 
coflit  of  $1  per  yard. 

Mr.  W.  A.  Thompsomwas  the  local  inspector. 

HOMBB  TO  queen's  BLUFF. 

For  operations  in  1887  an  allotment  of  $25,000  was  made  for  this  stretch  of  river, 
14  miles  in  length. 

It  is  proposed  to  accomplish  such  portions  of  the  following-named  work  as  can  be 
constructed  with  the  funds  available,  viz.,  completion  of  dam  across  Blacksmith 
Slough ;  building  of  closing  dams  at  the  chute  of  Island  No.  87,  La  Moille  Chute, 
Richmond  Chute,  the  chute  K>etween  Islands  Nos.  81  and  82,  and  the  chute  of  Island 
No.  89 ;  and  also  some  repairs  and  extensions  of  existing  works,  and  the  raising  of  the 
dams  at  Queen's  Bluff.  Work  under  contract  with  Jacob  Richtman,  of  Fountain 
City,  Wis.,  was  bonmienced  May  30,  and  continued  until  the  close  of  the  year,  and 
has  thus  far  consisted  in  the  construction  of  a  dam  across  La  Moille  Chute,  some  re- 
pairs to  Dam  No.  2  (sheet  19),  repairs  to  shore  protection  on  Island  No.  81,  and  an  ex- 
tension of  the  same  for  250  feet.  The  La  Moille  Chute  Dam  is  960  feet  long.  For 
about  300  feet  of  its  length  four  courses  of  brush  were  used,  and  for  the  remainder 
three  courses,  except  for  about  200  feet,  where  it  required  but  two  courses. 

The  price  paid  for  material  in  place  is,  rock  $1.53,  brush  72  cents,  per  cubic  yard ; 
and  there  were  put  in  to  the  close  of  the  year,  of  the  former  3,231,  and  of  the  latter 
1,824  cubic  yards. 

Mr.'G.  A.  Marr  is  the  local  Inspector. 

8872  ENO  87 103. 
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COON  SLOUGH. 

On  the  Idth  and  19th  of  May,  1887,  the  small  island  at  the  foot  of  Coon  81oiigfa|  m 
long  a  bad  obstruction  to  rafts,  was  removed  by  United  States  dredge  Plundx, 

CROOKED  SLOUGH. 

Operations  in  1886. — Ou  August  20, 1886,  the  General  Barnard,  on  her  way  down  ibe 
river  from  Saint  Paul,  left  seven  barges  (Nos.  1,  7, 8, 14,  27,  76,  and  71)  at  Heytmaa's 
Landing,  about  1  mile  above  the 'head  of  Crooked  Slongh. 

From  August  29  to  September  4  the  Barnard,  assisted  by  tow-boat  Fury  and  steann 
launches  Stella  and  Louise,  was  employed  in  transferring  from  the  Des  Moines  Rapids 
Canal  to  Crooked  Slough  a  fleet  consisting  of  quarter-boat  75,  building-boat  41,  grass- 
hopper 42,  and  barges  22,  36, 65, 68, 78,  97, 100,  101,  and  102.  On  the  arrival  of  this 
fleet  there  were  available  for  work  16  barges,  besides  birilding-boat,  quarter-boal, 
and  grasshopper,  and  the  two  st'eam-lauuches  Louisa  and  Stella,  the  Barnard  having 
been  laid  up  and  the  I'^iry  having  been  sent  ou  to  Saint  Panl.  On  September  5  an 
examination  of  Harper  Slough  was  made  in  order  to  fix  upon  a  location  for  the  pn>- 

Eosed  closing  dam.    On  the  6th  work  on  the  Harper  Slongh  Dam  (No.  1,  sheet  26)  was 
e^m  and  continued  until  October  4,  when  the  work  was  completed. 

This  dam,  686  feet  in  length  with  shore  protections  355  feet  lon^,  closes  Harper 
Slongh,  and  has  its  crest  al^ut  4-^  feet  above  low  water  of  1864.  It  is  located  about 
one-ionrth  mile  from  the  head  of  the  chute,  and  about  1  mile  below  Heytman's  Land- 
ing. For  mooring  purposes  four  light  timber  cribs  were  used,  and  they  served  ad- 
mirably. The  bank  at  the  east  end  of  the  dam  being  soft,  and  the  island  much  eat 
up  by  sloughs,  the  brush  was  carried  to  the  top  ana  a  very  heavy  covering  of  roek 
was  used.  ^ 

The  fall  at  the  dam  when  completed  was  about  14  inches. 

On  the  8th  of  Sept<^mber  a  dam  was  commenced  to  close  Swifb  Slough,  which  drew 
out  considerable  water  from  Crooked  Slongh,  making  from  the  left  bank  aboat  1  mile 
below  head  of  the  slongh  and  emptying  into  the  Winneshiek.  This  dam  (No.  2,  aheet 
28),  with  adjoining  shore  protection  above  and  below,  was  finished  September  23» 
and  was  anerwards  somewhat  strengthened,  as  it  had  settled  materially  and  icave 
evidence  of  being  undermined.  The  work  in  clearing  the  shores  and  sloping  same 
was  very  heavy.  Above  water  rook  only  was  used  as  a  covering  to  the  bank.  Len^^ 
of  dam,  250  feet ;  of  shore  protection,  1,350  feet,  of  which  250  feet  is  above  the  dam. 

On  September  23  Dam  No.  3,  sheet  28,  was  begun,  and  this  work,  with  adjoining 
shore  protection,  was  finished  October  5.  It  was*fonnd  necessary  to  strengthen  tbiB 
work  after  it  had  been  allowed  to  settle  for  a  few  days.  This  dam  closes  a  cntrolF 
from  (brooked  Slough,  left  bank,  near  foot  of  slough.  The  length  of  the  dam  is  lOu 
feet ;  of  shore  protection,  1,450  feet,  of  which  620  feet  is  above  the  dam. 

Dam  No.  4,  sheet  28,  closing  the  shallow  passage  between  Islands  152  and  153^  was 
built  October  2  and  3.    Its  length  is  175  feet ;  shore  protection,  55  feet. 

The  head  of  Island  152  was  also  protected,  the  work  commencing  October  4  and 
being  completed  October  20.  The  bank  being  high  and  sandy,  the  brush  was  carried 
well  up  to  the  top.  The  length  of  this  shore  prot-ection  is  925  feet,  of  which  125  feet 
is  on  tne  west  side. 

Dam  No.  5,  sheet  28,  closing  cut-off  on  right  bank  near  foot  of  Crooked  Sloo^h,  was 
begun  October  6  and  finish^  on  the  22d.  The  adjoining  shore  protection  u  1,825 
feet  long,  of  which  500  feet  is  below  the  dam  ;  length  of  dam,  75  feet. 

Shore  protection  on  left  bank,  at  head  of  Crooks  Slongh,  wasbeg[nn  October  9  and 
finished  on  the  22d.  Its  length  is  2,130  feet,  the  brush  oeing  carried  only  to  water 
surfeu^e  at  time  of  construction,  the  remainder  of  slope  being  covered  with  rock. 

Shore  protection  on  Island  153, -opposite  Dam  No.  2,  sheet  28,  was  began  October  15, 
and  work  ceased  October  27.  Its  length  is  990  feet.  The  shore  was  high  and  mnch 
obstructed  by  trees  and  snags,  involving  considerable  labor  in  clearing.  The  roek 
and  brush  were  carried  to  a  neight  of  about  8  feet  above  low  water,  and  it  is  pro- 
posed to  carry  them  to  the  top  of  the  bank  at  some  future  time. 

On  the  27th  of  October  the  barges,  with  the  exception  of  No.  27,  were  laid  np  is 
harbor  opposite  Heytman's  Landing. 

During  October  Mr.  W.  A.  Thompson  made  a  survey  of  the  entire  locality,  which  is 
now  being  plotted. 

The  work  at  Crooked  Slough  was  undertaken  because  at  the  time  of  its  commeooe- 
ment  it  was,  without  doubt,  more  obstruction  to  navigation  than  any  other  locality. 
The  principal  feature  of  the  work  was  the  closing  of  Harper  Slough.  The  closing  of 
this  slongh  would  naturally  increase  the  cnirent  and  volume  of  water  passing  tfaroogli 
Crooked  Slough  and  doubtless  prove  destructive  to  the  insecure  banks  of  that  sloo^. 
On  this  account  considerable  shore  protection  was  undertaken  and  the  dosing  of  cut- 
offs drawing  water  from  and  diverting  the  currents  of  the  slongh.  It  is  proposed  to 
extend  the  shore  protection  somewhat  during  the  coming  season  and  to  strengtliaa 


APPENDIX   Z — REPORT  OF   MAJOR  MACKENZIE. 


1635 


t^d  repsir  it  where  found  necessary ;  and  it  is  hoped,  althon^h  not  fully  expected, 
tkm^t  Bach  work  will  be  sufficient  for  the  locality.  The  existence  of  two  shallow  cross- 
□LjKS  above  Crooked  Slough  is  known  and  theoloeing  of  Harper  Slough  may  favorably 
*£reot  them.  Should  this  not  prove  to  be  the  case  it  will  be  proper  to  close  Caiioii 
kiiid  Ferryville  Sloughs  and  a  branch  above  Lansing  near  the  Government  light,  Icav- 
EB^,  however,  the  Winneshiek,  which  follows  the  bluffs  on  the  eastern  shore,  open. 

Ab  regards  shore  protection,  flat  slopes  were  made  about  If  to  1,  and  the  brush  in 
nc98t  oases  was  carried  up  to  the  water  surface,  the  remainder  of  the  slope  being  cov- 
»rted  with  rock  only.  It  is  thought  that  this  method  will  be  more  efficacious  thau 
,tke  old  practice  and  be  cheaper  by  saving  in  brush. 

Table  of  qaaniUiea,  etc 


Deftignation. 


3be<«t  28: 

Dam  and  shore  protecUoD  No.  1.  Harper  Slooich 

Dam  and  shore  proteotion  No.  2,  Swift  Bloash 

Dam  and  shore  protection  No.  3,  cat-off lefl hank 

Dam  and  shore  protection  No  4.  Island  1S3  to  Island  153. 

Dam  and  shore  protection  No.  5,  oot-off  right  bank 

Sbore  proleclion  head  Crooked  Sloagh,  left  bank 

Shore  proteotion  head  Ishmd  152 

Shore  proteotion  Dam  No.  2,  right  hank , 


TotaL 


Length. 


Dam. 


Un.Jt 


250 

lUO 

175 

75 


1,286 


Shore  pro- 
tection. 


lAfi.fL 

355 

1,350 

1,450 

55 

1,825 

2.13U 

925 

900 


9,080 


Bock. 


Osib.  ydt. 

8.543.7 
2,784.5 
2.380.3 

170  8 
3,248.8 
2,265.5 

910.1 
1,953.8 


17,302.5 


Brush. 


Ovb.  ydt. 

2,647.3 

1.484.3 

],m.6 

231.5 

2.061.3 

1,783.4 

671.6 

863.3 


10,894.3 


XXPBNDITURKS. 

Expense ^ $759.30 

I^bor - 5,4:56.49 

Fool 798.08 

Sabsistence 1,284.  rj 

Material 16,546.93 

Total •24,764.53 

Deduct: 

2, 129. 5  cubic  yards  brush  on  hand,  at28cent8 $596.26 

Sabsistence  on  hand 50.00 

1,000  poles  on  hand,  at  2^  cents  each 25.00 

671. 26 

e  . 

Net  expenditure *24,093.27 

Bfaterial  put  in: 

Rock cubic  yards..      17,302.5 

Brush do....      10,894.3 

Total 28,196.8 

Operatkme  in  1887. — ^An  allotment  of  $20,000  was  made  for  continuing  work  at  this 
lociuity  in  1887.  The  work  proposed  was  in  continuance  of  the  project  of  1886,  corn- 
priBing  the  construction  of  about  2,000  linear  feet  of  shore  protection  in  the  slough, 
the  closing  of  several  small  cut-offs,  and,  if  found  expedient,  closing  dams  at  Capoli 
and  Ferryyille  sloughs. 

Work  in  the  field  was  begun  on  May  26  and  closed  June  10.  The  steam-launches 
Louise  and  Stella  i>erformed  the  towing,  the  remainder  of  the  fleet  consisting  of  build- 
ing-boat, auitfter-boat.  grasshopper,  and  15  barges. 

The  work  accomplisned  is  as  follows :  The  construction  of  Dam  No.  6,  which  closes 
a  small  slough  near  head  of  Crooked  Slough,  which  dam,  with  continuous  shore  pro- 
teotion, IbAOO  feet  long;  the  extension  of  shore  protection  at  head  of  Crooked  81ough, 
265  feet ;  extension  of  shore  *  protection  opposite  Dam  No.  2,  510  feet ;  extension  of 
shore  protection  abore  and  below  Dam  No.  2, 1,810  feet ;  and  the  raising  of  Dam  No. 
5  and  repair  of  shore  protection  above  and  below. 

'General  office  expenses  and  deterioration  of  plant  not  included. 
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The  amount  of  material  pot  in  the  work  was :  Rock,  4f  560  cnbio  yarda ;  brash,  l;9& 
oubio  yards;  at  a  total  cost  of  |6,549.,  or  an  average  of  $1.01  per  cubic  yard  in  plaes. 
It  is  not  thoueht  that  further  work  will  be  needed  the  present  seaaoui  as  the  cfaanad 
is  no  w  in  excellent  condition. 

QUTTENBEBO  TO  WAUPETON. 

An  allotment  of  $20,000  was  made  for  work  in  1887  in  this  stretch  of  river,  16  mUei 
in  length.  It  is  proposed  to  perform  the  following,  or  as  mnoh  of  it  as  can  be  aocoai- 
plished  with  the  rands  available  and  may  seem  advisable  at  time  of  constmciioD,  vit: 
Raise  the  wing-dams  at  foot  of  Cassville  Slough  and  the  closing  dam  in  chute  of  Island 
192 ;  about  2,000  feet  of  shore  protection  in  Cassville  Slough ;  closing  dams  at  Jack 
Oak  Slough  and  Bunker  Chute,  and  about  2,000  linear  feet  of  shore  protection  oa 
Island  196  and  in  bend  opposite. 

The  contract  for  the  work  was  let  to  Sid.  J.  Truax,  of  Hastings,  Minn.,  at  $1  per 
cubic  yard  for  rock  and  $1  for  brush.  Operations  did  not  commence  until  July  L 
1887.  . 

ROCK  ISLAND  RAPIDS. 

OperaiiaM  in  1886  {at  Duck  Creek  C^in).— The  act  of  Congress  of  August  5,  1886, 
under  head  of  Improving  Mississippi  River,  from  Saint  Paul  to  Des  Moinee  Ra|Hdt, 
contains  the  following :  "  Of  which  amount  $6,000,  or  so  much  thereof  as  may  be 
necessary,  shall  be  applied  to  the  removal  of  the  rock  at  Duck  Creek  Chain,  at  Rock 
Island  Rapids." 
For  the  expenditure  of  the  above  sum  the  following  project  was  presented  by  you: 
*'  The  rock  in  question  above  the  established  grade  of  the  rapids  improvement  Uee 
in  scattered  patches  and  can  be  most  advantageously  removed  by  chisel  and  dredge 
or  by  submarine  blasting  and  dredge,  its  location,  quantity,  and  depth  of  cattinj; 
not  justifying  the  use  of  coffer-dams.  I  would  nropose  to  remove  as  much  of  tbr 
rock  as  can  be  disposed  of  with  the  sum  available  by  one  of  the  two  methods  first 
mentioned^  and,  to  facilitate  the  work  and  take  advantage  of  the  present  favormble 
season  and  stage  of  water,  would  respectfully  ask  authority  to  invite  bids  by  cireolar 
at  ten  days'  notice." 

The  project  having  been  approved  by  the  Chief  of  Engineers,  proposals  for  per- 
forming the  work  were  asked  by  circular. 

On  October  4,  in  accordance  with  his  proposal,  an  agreement  was  made  with  A.  J. 
Whitney  for  the  removal  of  solid  rock,  at  the  rate  of  $7  per  cubic  yard.  Subse- 
quently an  arrangement  (afterwards  approved  by  the  Chief  of  Engineers)  was  made 
with  him  to  dredge  up  loose  rock  at  $8  per  hour,  actual  working  time.  The  chisel 
was  in  operation  thirty  actual  working  days,  being  laid  up  for  winter  November  20. 
The  average  amount  broken  was  14.83  cubic  yards  per  day  (solid).  The  dredge  was 
employed  in  removal  of  the  rock  broken  by  chisel  ten  days  and  made  an  average  of 
44.48  cubic  yards  (solid)  per  day.  The  dredge  was  employed  on  loose  rock  sixty-eight 
hours,  removing  129.83  cubic  yards,  at  a  cost  of  $4.19  per  yard. 


SUMMARY. 


444.84  solid  cubic  yards  rock  by  chisel  and  dredge,  $7 $3,113.89 

129.83  solid  cubic  yards  rock  (loose),  at  $4. 19  (68  hours,  at  $8  per  hour)  . ..       Sia.  99 
Engineering  and  contingencies 4G2.70 

Total 4,120.57 

Operatiane  in  1887  (at  CampbelVe  Chain). — An  allotment  of  $10,000  was  made  for 
work  in  1887,  in  removing  projecting  points  of  rock  and  ledges  much  intorferiug  wiUi 
navigation,  at  Saint  Louis,  Cabin,  Canipbeirs,  and  Moline  Chains,  and  for  oontinnin); 
operations  at  Duck  Creek  Chain,  Propctsals  for  performiu^r  the  work  were  invited 
and  an  agreement  was  made  with  A.  J.  Whitney,  of  Rock  iSaud,  the  lowest  bidder, 
for  removing  rock  at  $7  per  solid  cubic  yard  and  $8  per  hour  for  hire  of  dredginc 
plant.  These  prices  are  the  same  as  those  paid  in  18^).  Work  was  commeno»d  April 
9,  at  Campbell's  Chain,  with  one  dredge  and  one  chisel-boat,  and  was  carried  oa 
until  June  30,  with  many  intciruptions  from  high  wat«r,  winds,  and  accidents.  At 
t  imes  two  chisel-boats  were  at  work.  The  rock  at  Campbell's  Chain  was  found  to  bo 
much  harder  than  was  anticipated  and  progress  has  been  very  slow.  It  is,  however, 
thought  that  work  at  this  chain  can  be  completed  in  July  and  the  plant  moved  to 
Saint  Louis  Chain. 

Up  to  the  close  of  the  month  296.34  solid  cubic  yards  of  rock  had  been  ezcavated 
and  removed,  and  the  dredge  had  been  employed  in  removing  loose  rock  Iron  the 
head  of  the  chain  177f  hours. 

Mr.  C.  H.  Beuck  was  the  local  inspector. 
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ANDALUSIA. 

allotment  of  $3,000  was  made  in  1887  for  repairing  the  dam  at  Andalnsia  Cbnte 
bn^  in  building  a  dam  at  Vela  Chnte.    This  work  was  accomplished  in  April,  1887, 
^y  liired  labor  and  purchase  of  rock  in  open  market,  the  steam-lannch  Lo^e  and  a 
lee^  of  tf  barges  being  used  for  moving  the  material. 
Xotal  amount  of  rock  put  in  the  work,  3,411  cubic  yards. 

BUOYS  ON  ROCK  ISLAND  RAPIDS. 

On  November  1-3,  1886,  the  buoys  were  taken  in  and  stored  for  the  winter,  all  the 
n^nges  being  carefnllv  examined  and  verified. 

On  March  19, 1887,  launch  Louise,  with  steam-drill  boat  and  small  flat,  began  reset- 
tin|]C  the  buoys,  and  the  work  was  completed  March  31.  There  were  added  to  the  old 
Aystem  of  26  bnoys  3  new  ones,  numbered  9i,  12^,  and  17^.  The  position  of  No.  10 
was  changed.  All  the  raoge  stakes  were  carefully  looked  up,  reset,  and  changed 
^ehere  necessary,  and  repainted.  The  old  mooring-chains  were  found  at  Nos.  1}  3,  4, 
&,  7, 8, 9, 11, 12, 13, 14, 16,  i7. 18, 19,  aud  22,  and  new  bolts  and  chains  were  put  in  at  Nos. 
2,  G,  10, 15, 20, 21, 23, 9^,  12i,  and  17^.  When  buoys  are  carried  away  by  rafts,  as  some- 
times happens,  they  are  reset  by  Mr.  C.  H.  Beuck,  inspector.  They  have  been  proved 
to  be  of  much  aid  to  navigation. 

REMOVAL  OF  WRECKS  AT  WABASHA  AND  HASTINGS— THB  ROTAL  ARCH. 

The  barge  wreck  at  Wabasha  and  those  of  the  Harris  and  Teaiman,  below  Hastings, 
being  great  obstructions  to  navigation,  were  removed  by  hired  dredge  in  October, 
IS&Ry  at  a  cost  of  $1,048.  The  Harris  was  a  stem-wheel  boat  200  feet  long  and  .%  feet 
beam,  sunk  in  1864.  Iler  machinery,  as  also  that  of  the  Yeatmarif  had  been  previously 
Teinoved.    The  Yeatmaiif  sunk  about  1860,  was  about  150  feet  long  and  25  feet  beam. 

The  Bojfal  Arch,  a  side-wheel  boat  about  240  feet  long  and  40  feet  beam,  sunk  in 
1856  about  9  miles  below  Dubuque,  Iowa,  was  removed  by  United  States  dredge  Pha- 
nix  July  7  to  15,  1886.  Nearly  all  of  her  machinery  had  been  taken  off  at  the  time 
she  was  sunk.    Cost  of  removal,  $474.41. 

UNITED  STATES  DREDGE  PHCENIX. 

An  allotment  of  $o,000  was  mode  for  1887  for  expenses  of  dredging  in  cutting  new 
channels  at  obstrncte<l  points.  The  dredge  PhaniXf  assisted  by  tow-boat  <7.  G.  Parke, 
was  employed  on  this  duty  during  the  month  6f  June,  1887,  and  succeeded  in  open- 
iug  good  steam-boat  channels  at  Red  Rock,  Merrimac,  and  Frenchman's  bars,  and  at 
Isfaud  No.  17.  Amount  of  material  removed  during  progress  of  work,  24,953  cubic 
yards. 

SNAG-BOAT  GENERAL  BARNARD. 

No  funds  being  available  under  special  appropriation  for  operating  snap^-boat  at 
beginning  of  year,  a  small  allotment  was  made  from  this  appropriauon  for  urgent 
work. 
Operations  are  given  under  head  of  improvement  of  Upper  Mississippi  River. 
Amount  expended  for  snag-boats,  $2,636.67. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Assistant  Engineer, 
Maj.  A.  Mackenzie, 

Carpi  of  Engineers,  U.  8.  A, 


report  of  mr.  m.  meigs,  united  states  civil  xnoinbsr. 

United  States  Engineer  Office, 

Keokukf  Iowa,  Jnlg  13, 1887. 

Major  :  I  have  the  honor  to  make  the  following  ann  ual  report  for  the  fiscal  year  ending 
June  'JO,  1887,  of  work  in  my  charge  under  appropriation  for  **  Improving  Missibsippi 
Riverfrom  Saint  Paul  to  Des  Moines  Rapids.'*  These  works  were  as  follows:  (1)  Re- 
moving rock  from  channel  of  MissisHippi  River  at  T)rp  »v'8  Prairie ,  (2)  repairing  Sho- 
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kokon  West  Dam;  (3)  repairiDg  Shokokon  East  Dam;  (4)  bailding  dam  in  Vizot 
Chute ;  (5)  blasting  rock  below  Dallas  City ;  (6)  repairing  plant. 

For  the  works  from  1  to  5,  inolnsive,  mentioned  above,  there  was  allotted  in 
March,  1887,  under  the  head  of  ^*  Building  dams  and  shore  protections, 
removing  rock,  etc.,  between  Otter  Island,  Illinois  and  Nanvoo,  111.".. .  |30, 000. 00 

Prior  to  this,  from  July  1,  188(5,  to  March  1, 1887,  there  was  expended  ....      5, 179.  d6 

Total  allotment 35*179.86 

DREW'S  PRAIRIE. 


• 


At  this  place  a  survey,  made  in  the  summer  of  1886,  developed  a  patch  of  bowlders, 
rock,  and  clay,  measuring  about  100  feet  by  20  feet,  and  directly  in  the  path  of  boats 
crossing  from  the  mouth  of  Henderson  River  to  the  shoulder  of'Otter  Island.  There 
was,  at  low  water,  but  2  feet  on  this  patch,  and  it  was  resolved  to  remove  it.  United 
States  drill-boat  34  was  put  to  work  on  it  November  1-10,  1886,  followed  by  United 
States  dredge  No.  1,  November  11  and  12, 1886,  and  May  24  to  June  9, 1887.  The  work 
accomplished  is  as  follows,  the  patch  being  excavated  to  5  feet  below  low  water : 

Holes  drilled 60 

Holes  blasted 58 

Dynamite  used pounds..  110^ 

Rock  and  gravel  dredged yards..  365 

REPAIRINO  8HOKOKON  WEST  DABff. 

The  two  dams  in  Shokokon  Slough  had,  in  the  course  of  four  years  since  ttieir  con- 
struction, settled  to  such  an  extent  as  to  greatly  Impair  their  usefulness.  At  low 
water  there  was,  for  a  great  portion  of  the  dams,  4  feet  of  water  passing  over,  which, 
considering  the  swiftness  of  the  current  at  the  crest  of  the  dam,  made  it  questionable 
whether  the  dams  interposed  any  appreciable  obstruction  to  the  flow  of  wat<er  thnmgh 
Shokokon  Slough. 

October  13,  1886,  dredge  No.  1,  tow-boat  No.  3,  and  launch  Lucia  were  put  at  work 
making  repairs.  Dredge  No.  1  was  employed  from  October  13  to  November  10,  l&i&, 
and  June  9  to  21, 1887.  Piling  was  driven  through  the  length  of  the  dam  at  intervals 
of  5  feet,  and  against  ihese  short  plank  were  laid  to  break  the  force  of  the  current, 
which  was  so  swift  as  the  work  progressed  that  large  stone  would  be  swept  away  but 
for  the  plank. 

The  gravel  with  which  it  was  attempted  to  repair  this  dam  w«s  brought  from  tlie 
foot  of  Burlington  Bhifiis,  about  6  miles  distant.  It  was  finally  found  expedient  to 
use  with  the  gravel  a  larger  proportion  of  rock,  the  latter  being  towed  from  Nanvoo, 
a  distance  of  32  miles.  Tow-boat  No.  3  made  two  trips  daily  and  brought  200  cubic 
yards  at  a  trip,  provided  she  was  kept  at  this  work  only.  The  up  trip  with  two 
barges  required  five  to  eight  hours,  according  to  the  stage  of  water. 

The  piling  put  in  was  found  to  be  of  the  greatest  service  in  handling  the  barges  and 
in  holding  them  in  line,  besides  keeping  the  rock  from  washing  away  as  it  was  put  in. 
November  13,  1H86,  the  fleet  was  withdrawn  and  put  into  winter  quarters.  At  that 
time  the  dam  was  about  6  inches  out  of  water  the  entire  length,  with  a  fall  over  it  of 
3.72  feet ;  the  stage  of  water  at  Rock  Island  3  feet,  at  Keokuk  3  feet. 

In  June,  1887,  a  break  occurred  near  the  west  end  of  dam  and  was  filled  with  617 
cubic  yards  of  rock.    At  this  time  there  was  a  head  of  nearly  6  feet. 

The  materials  used  in  this  work  were  as  follows : 

Rock cubic  yards..  2,034.93 

Gravel do....  2,561.77 

Piling linear  feet..  1, .592. 00 

RAPAIRINQ  SHOKOKON  EAST  DAM. 

The  repairs  to  this  dam  were  begun  May  22,  1887,  and  finished  June  21.  There 
were  two  gaps  in  the  dam,  of  200  and  300  feet,  respectively,  where  the  water  poured 
over  6  feet  deep.  As  the  repairs  were  prosecuted,  the  difference  in  the  level  of  the 
water  above  and  below  the  dam  kept  increasing  until,  on  June  21,  there  was  a  diffitr- 
ence  of  6.2  feet,  certainly  the  largest  fall  over  any  closing-dam  along  the  Upper  Mis- 
sissippi River  improvements.  At  the  time  this  fall  was  observed  the  gauge  at  Keokuk 
registered  2.6  feet.  The  effect  of  the  gravel  in  tightening  the  dam  was  very  marked. 
Not  the  least  difficulty  was  experienced  in  closing  the  dam.  Mats  placed  against  the 
piling,  driven  6  feet  apart,  so  effectually  checked  the  current  that  the  operations  were 
carried  on  in  what  was  practically  still  water. 

United  States  dredge  No.  1  worked  here  ftom  June  9  to  21,  the  gravel  being  taken 
from  the  bar  below  Burlington  Bluff.  A  layer  of  brush  20  feet  wide  extends  clear  acro«i 
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tie  face  of  the  dam  and  is  covered  with  gravel.    The  effect  of  this  was  to  increase  the 
Ekll  oirer  the  dam  from  about  4.5  feet  to  o.2  feet,  in  the  coarse  ofa  few  days. 
The  materials  used  in  the  repairs  are  as  follows : 

Look cabio  yards..  3,075.28 

^Tiisb * do 707.66 

>xavel do.--.  2,657.60 

?^iliiig lineal  feet..  3,120 

Polee... number..  166 

VIXBN  CHUTE  DAM. 

This  chute,  which  has  been  enlarged  for  the  last  few  years  at  the  expense  of  the 
DAAin  channel,  had,  at  the  beginning  of  the  work,  attained  the  dimensions  of  500  feet 
wide  by  12  to  18  feet  deep  at  the  site  of  the  dam,  with  a  strong  current.  Piling  was 
driven  across  it  early  in  June,  and  on  the  22d  the  tow-boat  Vixen  and  dredge  r(o.  1 
mrere  put  at  work  to  close  the  chute. 

The  dam  consists  of  a  row  of  piling  6  feet  a[>art,  below  which  an  apron  of  brush  and 
rock  extends  down-stream  35  feet.  At  the  piling  loose  rocks  were  thrown  in,  while, 
^with  dump-boats,  the  upper  side  of  the  rock  pile  was  backed  with  gravel,  the  inten- 
t^ion  being  to  provide  a  water-tight  Junction  between  the  dam  and  the  sandy  bottom. 

When  the  rdck  had  attained  a  height  of  B  feet  above  the  bottom  the  gravel  was  dis- 
continued.   The  dam  is  to  be  finished  with  brush  and  stone  in  the  usual  manner. 

The  material  account  to  date  is  as  follows : 

Sock cubic  yards..  1,637.36 

Brush do 911 

Gravel do....  2,972 

Piles -• lineal  feet..  2,233 

Poles number..  166 

BLASTING  ROCK  BELOW  DALLAS  CITT,  ILLINOIS. 

The  drill>boat  was  put  at  work  blasting  detached  bowlders  from  the  vicinity  of 
Pontoosao  late  in  November,  1886.  These  bowlders  had  been  located  by  a  survey 
made  in  the  summer  of  1886,  and  some  of  them  were  above  the  surface  at  low  water. 
They  proved  to  be  of  the  hardest  granite  and  were  drilled  with  difficulty,  though 
ttiey  new  all  to  pieces  when  blasted.  Three  holes  were  drilled  and  as  many  bowlders 
exterminated.  jGighteeu  pounds  of  dynamite  were  used.  There  still  remains  a  num- 
ber of  high  rocks  to  blow  up  and  remove. 

The  rock  for  the  works  enumerated  above  has  been  taken  from  the  vicini  ty  of  Nauvoo, 
111. 

RBPAIRINa  PLANT. 

A  great  number  of  boats  and  barges  were  hauled  out,  repaired,  and  calked  during 
ilie  year.  Of  these  repairs^  detailed  statements  have  been  made  monthly  and  it  is  not 
deemed  necessary  to  recite  but  a  few  of  the  leading  facts. 

Qaarter-boats  45  and  46  had  complete  new  hulls  put  under  them,  besides  painting 
and  renovating ;  drill-boat  34  was  constructed  out  of  the  old  Hock  Island  Rapids 
drill-boat  and  that  belonging  to  the  Des  Moines  Rapids  appropriation,  the  hull  being 
an  old  65-foot  barge  and  the  cabin  being  built  mostly  ont  of  the  cabin  of  the  Des 
Moines  Rapids  dnll-boat ;  pile-driver  73  had  a  complete  new  set  of  leaders  made,  8 
feet  higher  than  the  original  ones,  and  was  otherwise  repaired.  More  than  thirty  dif- 
ferent boats  were  worked  on,  to  a  ^ator  or  less  extent. 
Very  respectfully,  your  obedient  servant, 

M.  MeIos, 
Mai.  -^  Mackenzub,  United  States  Civil  Engineer, 

Corps  of  Engineers,  U,  8,  A, 


Z  4. 
IMPROVEMENT  OF  DES  MOINES  RAPIDS,  MISSISSIPPI  RIVER. 

At  the  beginning  of  the  fiscal  year  there  was  on  hand  a  balance  of 
$10,000,  bat  thisamoant  was  not  available  for  any  work  under  the  ap- 
proved project  for  the  Des  Moines  Bapids  Improvement,  having  been 
allotted  by  Congress  to  the  construction  of  a  pier  below  the  Des  Moines 
Bapids  Canal.  The  act  of  Congress  approved  Angust  5,  18SG,  con- 
tained an  item  of  $26,250  for  the  Des  Moines  Bapids,  but  of  this  amount 
$15,000  was,  by  the  act,  allotted  to  pier  construction,  leaving  but 


<« 
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$11,250  as  the  actual  appropriation  for   the  'improvement  of  Des 
Moines  Eapids.'' 

The  work  accomplished  during  the  past  year  has  been  the  laying  of 
1,353  square  yards  of  slope  wall  on  the  canal  embankment,  and  tJie 
placing  of  1,313.46  cubic  yards  of  rubble-stone  along  the  foot  of  the 
embankment  on  tbe  river-side.  About  600  yards  of  riprap  face  stone 
received  during  the  year  remains  on  hand  unlaid. 

Stone  for  this  work  has  been  procured  from  the  Sonora  Quarries  under 
contract  with  Patterson  Brothers^  of  Keokuk,  Iowa.  The  abstract  of 
proposals  for  furnishing  stone  will  be  found  with  report  on  construc- 
tion of  dry-dock. 

The  details  of  the  work  of  the  past  year  will  be  found  in  the  appended 
report  of  Mr.  M.  Meigs,  United  States  Civil  Engineer,  under  whose 
supervision  the  work  has  been  carried  out. 

The  work  yet  remaining  to  be  done  to  complete  this  improvement  iu 
accordance  with  the  project,  which  has  received  the  approval  of  Con- 
gress, is  a  small  amount  of  blasting  and  dredging  in  the  channel  above 
Nashville,  raising  lock-walls  4  feet  at  lower  and  middle  locks,  refill- 
ing and  completing  paving  of  canal  embankment,  building  sluices  for 
removing  sediment,  building  an  office  at  the  lower  lock,  and  completing 
the  lock  grounds. 

In  the  construction  of  the  dry-dock  at  the  Des  Moines  Rapids  Canal, 
the  openings  for  emptying  the  dock  have  been  made  very  large,  with  a 
view  to  sluicing  through  them  the  muddy  water  which  comes  into  tbe 
canal  from  Price's  Creek  during  freshets.  It  is  thought  that  these 
openings  will  serve  as  one  of  the  sluiceways  heretofore  projected  for 
assisting  in  removing  mud  brought  into  the  canal  by  the  creeks. 

There  is  now  available  ^^for  pier  construction  in  extending  the  outer 
wall  of  canal  to  the  pivot-pier  of  bridge"  at  Keokuk,  $25,(K)0;  but  no 
work  on  a  pier  has  been  commenced,  for  the  reason  that  the  exact  wishes 
of  Congress  are  not  known ;  and  if  such  were  known,  the  amount  on 
hand  is  not  sufficient  to  justify  the  commencement  of  any  pier  that  will 
stand  in  the  location  x)roposed.  But,  under  the  circumstances,  the 
delay  in  commencement  is  not  injurious  to  the  interests  of  navigation^ 
for  if  any  pier  such  as  is  designated  by  the  act  is  to  be  built  it  can  be 
completed  in  one  season,  and  as  a  partial  construction  would  be  inju- 
rious rather  than  beneficial,  it  appears  desirable  to  delay  the  work  till 
there  are  sufficient  funds  on  hand  to  complete  a  suitable  structure.  No 
detailed  plans  for  such  a  structure  have  been  officially  prepared  or  pre- 
sented, and  such  plans  can  not  well  be  prepared  until  the  exact  wishes 
of  Congress  in  the  matter  are  known.  It  is  hoped,  though,  that  no 
further  allotments  for  a  permanent  pier  may  be  made,  it  being  believed 
that  the  same  would  be  an  unnecessary  expenditure  of  money.  But 
such  action  is  recommended  as  will  permit  the  construction  of  the 
structure  suggested  by  the  War  Department ;  that  is,  a  floating  boom. 
Such  a  structure  will  far  better  serve  the  interests  of  navigation,  be 
more  easily  cared  for,  and  will  cost  but  a  fraction  of  the  amount  re- 
quired for  a  pier.  This  matter  is  referred  to  in  Senate  Ex.  Doc.  Na  72, 
Forty-ninth  Congress,  second  session,  where  the  following  legislation 
is  recommended : 

That  as  mnch  as  may  bo  necessary  of  tbe  $25,000  appropriated  in  acts  of  July  5. 
1884,  and  Ancust  5,  1886,  for  tbe  construction  of  a  pier  at  tne  outer  waU  of  the  Des 
Moines  Rapids  Canal,  may  be  expended  in  tbe  establisbmeut  of  a  floating  boom,  oon- 
neoting  said  wall  with  the  upper  draw-rest  of  the  bridge  at  Keokuk,  if,  in  the  opinion 
of  the  Secretary  of  War,  sucn  work  wonid  best  serve  tbe  interests  of  navigation,  and 
that  the  remainder,  if  any,  may  be  used  in  continuing  the  improvement  of  the  Dea 
Moines  Rapids  under  present  project. 
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Btone  and  backing,  ready  to  be  laid  when  a  new  appropriation  becomes  available, 
viz : 

Cat  stone  on  hand  Jnne30,  1887 cubic  yards..      42.16 

Backing  stoneon  hand  Jnne  30,  1887 ^ do 127.00 

RBMOYING  ROCK  FROM  THB  CHANNEL  ABOVE  KABHVILLB,  IOWA. 

The  canal-dredse  and  tow-boat  Vixm  worked  from  Angnst  9  to  30, 1886,  removing 
stray  rock  from  tfie  channel  above  Miller's  Run  and  Montrose :  bnt  this  work  was  for 
takini;  ont  isolated  /ocks,  many  of  which  no  doubt  were  brought  in  by  the  ice  since 
the  channel  was  originally  cleaned  out.  The  expense  was  charged  to  the  allotment 
for  operating  and  care  of  Des  Moines  Rapids  Canal. 

The  rock  removed  was  small  in  amount,  the  dredge  having  to  pick  up  isolated 
bowlders  and  losing,  of  course,  much  time  in  the  operation.  Part  of  the  time  a  diver 
was  employed  to  chain  rock  that  could  not  be  gotten  into  the  dipper.  Rock  dredged, 
209  cubic  yards. 

The  effect  of  this  work  is  to  give  a  channel  from  Montrose  to  Nashville  which  af- 
fords 4i  feet  at  low  water  of  1^,  a  depth  6  inches  greater  than  obtains  at  the  Rock 
Island  Rapids,  and  sufficient  for  the  present  needs  of  commerce.  There  is  a  section  of 
the  channel  between  Nashville  Co£fer-dams  Nos.  1  and  2  which  has  not  yet  been  exca- 
vated and  which  is  from  0.0  to  1  foot  above  grade ;  but,  as  the  boats  have  no  diffi- 
culty in  passing  the  rapids  at  present  without  this  excavation,  it  was  thought  de- 
sirable to  leave  it  to  the  last. 

OFFICE  BUILDING. 

The  necessity  for  a  proper  office  building  has  been  often  stated  and  is  a  part  of  the 
ofificial  approved  project  for  completing  the  canal.  Up  to  the  present  time  no  fund 
has  been  available  for  the  purpose,  however,  and  the  office  is  stiU  in  embryo. 

SLUICES  FOR  CANAL. 

The  sluice  for  discharging  the  muddy  flow  of  waters  of  Price's  Creek  into  the  river 
has  been  built  lu  connection  with  the  dry -dock,  so  that  this  part  of  the  project  for  the 
canal  may  be  considered  accomplished.  The  extra  expense.jlncident  to  the  above 
work  should  be  credited  to  the  dry-dock  and  paid  by  the  appropriation  for  improving 
Des  Moines  Rapids. 

CONTINGENCIBS. 

Under  item  4  of  project  approved  September  9, 1886,  a  considerable  number  of  ex- 
penditures for  repairs  are  charged,  such  as  repairs  to  buildings,  wheelbarrows,  barges, 
etc.  The  old  pair  of  horses  belonging  to  the  appropriation  for  improving  Des  Moines 
Rapids,  and  which  have  been  in  constant  use  since  1875,  were  sold  at  auction  and  re- 
placed by  a  new  team  at  an  expense  of  $300. 

DISTRIBUTION  OF  EXPENDITURES. 

Repairs  to  dredge,  new  chain $118.02 

Purchase  of  new  horses 300.00 

Purchase  of  new  skiff 40.00 

Repairs  to  plant,  putting  up  ice  for  use  o£  boats,  etc....* 323.42 

Purchase  of  stone 3,052. 16 

Labor,  towing  and  laying  stone 2,099.71 

Subsistence  of  launch,  towing  stone 80.45 

Fuelof  launch,  towing  stone 70.40 

Contingent  office  expenses 551.81 

6,635.97 
Retained  percentage  on  stone 339.13 

6,975.10 

MATERIAL  ACCOUNT. 

Rubble-stone  received,  cubic  yards 1,313.46 

Rubble-stone  put  in,  cubic  yards 1,313.46 

Rip  rap  fcM^  stone  received,  cubic  yards 1,098.61 

Rip  rap  face  stone  laid,  cubic  yards  (approximate) 500.00 

Slope  wall  laid,  square  yards 1,353.00 

Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
MaJ.  A.  Mackenzie,  United  States  Civil  Engineer, 

Corps  of  Engineers^  U,  S,  A, 
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OPERATING  AND  CARE  OP  DES  MOINES  RAPIDS  CANAL. 

The  Des  Moines  Bapids  Canal  was  open  for  navigation  daring  the  past 
year  238  days,  daring  which  time  there  passed  through  it  990  steam- 
boats and  318  barges,  carrying  20,797  passengers,  52,815  tons  of  mer- 
chandise, and  366,432  bnshels  of  grain.  There  also  passed  throagh 
178,754,876  feet  of  lumber,  24,827,000  feet  of  logs,  90,549,922  shingles, 
and  49,961,781  lath.  The  traffic  of  the  year  as  regards  rafts  of  logs  and 
lumber  was  greatly  increased  over  former  years  by  the  low  stage  of 
water  requiring  the  use  of  the  canal. 

The  deposits  washed  into  the  canal  from  adjoining  bluffs  has,  as  here- 
tofore, been  a  continual  source  of  trouble,  and  during  a  portion  of  the 
year  it  was  necessary  to  keep  a  dredge  at  work  day  and  night  to  pre- 
vent an  interruption  of  traffic.  Seventy-eight  thousand  five  hundred  and 
thirty-seven  cubic  yards  of  material  were  dredged  during  the  year. 

For  some  time  back  the  removal  of  material  has  hardly  kept  pace 
with  the  filling,  but  it  is  intended  during  the  coming  season  to  materi- 
ally increase  the  amount  of  dredging.  When  the  necessity  for  this 
excessive  amount  of  dredging  is  done  away  with,  which  result  it  is 
expected  will  be  accomplished  by  sluices  to  be  built  in  connection  with 
improving  Des  Moines  Rapids,  the  expenses  of  operating  the  canal  can 
be  materially  reduced. 

During  the  past  year  electric  lights  were  put  on  dredge,  for  night 
work,  and  at  the  middle  lock.  All  the  locks  are  now  provided  with 
electric  lights,  and  passage  of  the  canal  is  made  much  easier  thereby, 
especially  for  rafts. 

The  four  cribs  located  above  the  guard-lock  have  proved  of  great 
assistance  to  boats  entering  the  canal  from  above,  and  It  is  proposed, 
during  coming  season,  to  still  further  facilitate  entrance  by  placing  in 
front  of  the  piers  a  floating  boom. 

The  gates  of  the  canal  are  getting  old,  and  extensive  repairs  are 
needed.  Such  repairs  were  to  have  been  carried  out  during  the  past 
year,  but  circumstances  did  not  permit.    They  will  be  made  next  winter. 

The  operating  and  care  of  the  canal  are  in  the  immediate  charge  of 
Mr.  M.  Meigs,  United  States  civil  engineer,  whose  report,  giving  the 
operations  of  the  year  in  detail,  is  appended. 

Tables  are  given  with  this  report  which  show :  (1)  Ex|ienditures  for 
fiscal  year  ending  June  30,  1887;  (2)  comparative  traffic  statement 
showing  the  total  traffic  that  has  passed  through  the  canal  since  its 
opening  in  1877 ;  (3)  comparative  expenditures  for  operating  and  care 
Des  Moines  Bapids  Canal  for  fiscal  years  1882  to  1887. 

The  expenses  of  operating  and  care  are  now  provided  for  by  an  in- 
definite appropriation  made  by  act  of  March  3, 1881. 

The  original  estimate  fbr  operating  and  care  was  $40,000  per  annum, 
and  with  all  parts  of  the  canal  in  g^nl  condition  the  expenses  can  be 
reduced  considerably  below  this  amount.  But  so  long  as  the  item  of 
dredging  remains  as  large  as  at  present,  and  when  it  is  necessary  to 
replace  worn-out  parts  or  appliances,  the  expenses  will  be  necessarily 
increased  beyond  the  original  estimate. 

The  approved  project  for  the  fiscal  year  ending  June  30, 1888,  is  as 
follows: 

Office  and  general  administration : 

Salariea ^,000 

Supplies 250 

Miscellaueons 2b0 
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aud  locks : 

Labor :.  |18,00() 

Supplies 2,000 

Ourrent  repairs 4,000 

124,000 

£>j:edfi:ing  canal : 

Labor 8,000 

Supplies 3,;'00 

Ourrent  repairs 4,000 

15,500 

Boom  at  head  of  canal 2,200 

47, 200 

ABSTRACT  OF  APPROPRIATIONS.     ' 

By  act  approved  April  :J0,  1878 $7,500 

By  act  approved. I  nue  18,  1878  [allotment] 32,500 

Bv  act  approved  March  3,  1879 40,000 

By  act  approved  June  14,  1880 30,000 

By  act  approved  March  3,  1881,  for  fiscal  year  ending  June  30,  1882 45,000 

By  act  approved  March  3,  1881,  for  fiscal  year  ending  June  30,  1883 75, 000 

By  act  approved  March  3,  1881,  for  fiscal  year  ending  Jane  30,  1884 47,000 

By  act  approved  March  3,  1881,  for  fiscal  year  endinjj^  June  30,  1885 40, 500 

By  act  approved  March  3,  1881,  for  fiscal  year  ending  J nne  30.  1886 43, 000 

By  act  approved  March  3,  1881,  for  fiscal  year  ending  June  30,  1887 44,000 

Total 404,500 

Money  statement. 

Aoionnt  available  on  approved  x>roject  for  fiscal  year  ending  Juue  30, 1887.  $45, 000. 00 

July  1,  1886, balance  on  hand 2.59 

June  30, 1887,  amount  drawn  from  Treasurv  under  indefinite  appropria- 
tion   ! 44,000.00 

44j  t»02. 59 
June  30,  1887,  amount  expended  during  fiscal  year 42,152.84 

June  30,  1887,  balance  on  hand 1,849.75 

July  1, 1887,  amount  available  under  indefinite  appropriation  on  approved 
project  for  fiscal  year  ending  June  30,  1888 47,200,00 
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refort  of  mb.  m.  meigs,  united  states  civil  engineer. 

United  States  Enginebr  Office, 

Keokuk,  Iowa,  Jnl^  19, 1887. 

Major  :  I  have  the  honor  to  submit  the  followiug  report  on  operating  and  care  of 
TUss  Moines  Bapids  Canal,  Mississippi  River,  for  the  llt«cal  year  ending  June  30, 1)387: 

The  canal  was  open  for  navigation  two  hundred  and  thirty-eight  days  and  el<ised 
one  hundred  and  twenty-seven  days.  The  water  during  the  past  year  haA,  aa  a  rule, 
been  very  low,  and  but  little  damage  has  ensued  from  high  water.  The  highest  stage 
of  water  at  the  lower  lock  during  the  year  was  13.8  feet,  on  February  11, 18B7,  and  iSe 
lowest  water  was  1  foot,  on  August  22,  1886.  The  canal  was  closed  November  24, 
1886,  and  opened  March  28, 1887. 

The  guard-lock  gates  stood  open  one  tiundred  and  seventy- three  days. 

A  Brush  electric  light  plant  nas  been  added  to  the  equipment  of  the  middle  lock. 
The  engine  and  counter-shaft  were  built  during  the  winter  at  the  Des  Moines  Bapids 
shops  at  the  lower  lock  by  the  regular  employ^  of  the  canal.  The  effect  of  the  elee- 
trie-light  installations  at  all  the  locks  has  been  good.  The  expense  of  mnntng  these 
lights  is  nominal,  as  steam  is  necessarily  kept  up  at  each  Iook.  The  lamps  are  lit 
only  when  a  boat  or  raft  is  passing,  or  when  the  lock  hands  need  the  light  fiur  lepfttra. 
Since  the  application  of  the  electric  light  it  has  become  the  usual  thing  for  raAs  to 
work  through  the  canal  at  night  without  interruption,  while  in  former  times  this 
was  rarely  attempted,  and  it  is  no  nncomuion  thing  now  for  rafts  to  come  over  tlie 
rapids  above  the  canal  at  night  and  enter  the  gnara-lock,  a  thing  unheard  of  before 
the  electric  light  was  applied  to  the  lock.  It  is  fonnd  that  when  a  boat  is  ap- 
proaching the  lock  and  is  Itself  unprovided  with  electric  lamp  and  reflector,  the  bcBi 
effect  is  produced  by  lighting  the  lamps  only  when  the  boat  is  close  to  the  lock.  The 
glare  from  the  lamps  is  otherwise  apt  to  blind  the  pilot.  In  addition  to  the  good 
effect  of  the  light  on  navigation  through  the  locks,  it  may  be  mentioned  that  to  the 
lock-men  themselves  the  light  is  of  the  utmost  assistance  in  performing  their  duties^ 
and  in  case  of  repairs  being  needed  at  night  the  light  is  invaluable.  The  two  Weaton 
two-light  dynamos  in  use  at  the  guard  and  lower  locks  have  given  satisfiBMstion.  The 
Brush  light  at  the  middle  lock  seems  also  to  be  an  excellent  machine,  but  onr  ex- 
perience with  that  is  at  present  much  shorter  than  with  the  other  two.  The  lamps 
are  applied  on  cranes,  secured  to  the  top  of  the  iron-gate  columns.  A  lamp  is  nlaced 
at  each  end  of  the  lock  on  opposite  sides  of  the  canal.  These  two  lamps,  or  3,000 
candle>power  nominally,  give  all  the  illumination  necessary. 

repairing  canal  embankment. 

Very  few  repairs  were  found  necessary  on  the  canal  embankment  dnring  the  past 
year.  In  October,  1886,  a  small  leak  was  repaired  in  the  vicinity  of  the  d^-dock, 
requiring  about  two  days'  work  of  six  men. 

DREDGING  THE  CANAL. 

The  canal-dredge  and  tow-boat  Vixen  worked  one  hundred  and  thirty-nine  days, 
from  Jnlf  1, 1886,  to  October  21, 1886,  and  from  April  1  to  May  21, 1887.  The  thoroagfa 
overhaubng  given  the  hull  and  machinery  of  dredge  daring  the  winter  of  1886  has 
made  her  a  very  effective  machine.  In  view  of  the  great  arrears  of  dredging,  electric 
lights  were  applied  to  the  dredge  and  tow-boat,  and  they  were  worked  night  and 
day.  The  electric  apparatus  on  dredge  consists  of  a  4,000  candle-power  Brush  dynamo 
and  two  lamps,  one  on  each  side  of  the  boat,  to  be  lighted  alternately,  as  desired.  A 
similar  dynamo  and  focusing  lamp  were  pl<Msed  on  tne  tow-boat.  It  was  found  that 
with  these  electric  lights  the  work  of  dredging  in  the  canal  could  be  carried  forward 
as  well  in  the  night  as  by  day.  In  fact,  the  records  show  a  little  more  work  done  at 
night  than  by  day.  There  was,  of  course,  while  breaking  a  new  crew  in,  more  or  less 
delay  incident  to  inexperience  of  the  men,  but  after  the  first  two  weeks  the  capacity 
aud  output  of  the  dredge  were  exactly  doubled.  In  ease  of  emergency,  therefore, 
when  the  canal,  as  sometimes  happens,  is  nearly  closed  by  the  deposit  resoUing  from 
sudden  floods  coming  down  the  creeks  entering  the  cadal,  the  electric  light  gives  as 
the  means  of  removing  the  deposit  in  half  the  ordinary  time. 

During  the  past  year  the  following  amounts  were  dredged  and  removed  from  the 
canal : 

AtBickey's  Point cubic  yards..  5,449 

At  Sandusky do 45,060 

At  Price's  Creek do....  8,759 

Below  guard-lock do 16,923 

In  guard-look : do 496 

Above  guard-lock do 1,850 

Total 78,537 
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The  monthly  work  of  the  dredge  has  been  as  follows : 


Month. 


1880. 


July 

JLufcnst  — 
September. 
Ootober.... 


1P87. 


April 


^; 


Time  em* 
ployed. 


Total 


Dredged. 


0u.yd9. 


14,788 

4,053 

13,018 

10.047 


10,074 
19,057 

78,537 


Daring  Aagast,  1886,  the  dredge  and  tow-boat  worked  three  weeks  in  the  channel 
above  Nashville,  removing  stray  rocks  lodged  in  the  channel,  and  which  the  extraor- 
dinary low  water  made  it  easy  to  find.  Mnoh  of  this  rock  was  no  donbt  brought  in 
by  the  ice  and  its  removal  was  deemed  a  fair  charge  against  the  allotment  for  operat- 
iniiC  the  canal. 

The  annual  report  of  1884  contained  an  estimate  of  $33,500  for  bnilding  sluices  at 
Price's  and  Lamallee's  creeks  to  draw  off  the  maddy  water  of  these  streams  and  thns 
lighten  the  bnrden  of  dredging  required  to  be  done. 

RKPAIRS  TO  FLAT-BOATS.  ETC. 

The  usual  current  repairs  to  flats  and  dumps  have  been  made  from  time  to  time  as 
required.-  The  canal  plant  of  dredge  and  flat-boats  is  at  present  in  good  order,  though 
the  dump-boats  are  begining  to  show  signs  of  age  and  hard  work. 

BOUNDARIES  TO  CANAL  PROPERTY. 

Nothing  further  has  been  done  under  this  head  during  the  past  year.  It  is  intended 
as  soon  as  a  little  time  is  found,  to  put  in  monuments  at  the  corners  of  property. 

REPAIRS  TO  LOCK  MACHINERY. 

During  the  fall  of  1886  a  large  lot  of  oak  lumber  for  repairs  of  the  look-gates  was 
purchased.  When  the  winter  set  in  the  water  was  low,  and  it  was  expected  we  could 
comply  before  spring  the  repairs  on  the  lower  gates,  which  most  needed  attention. 
A  sudden  thaw  and  subsequent  ice-gorge  made  temporary  repairs  only  possible,  the 
water  staying  too  high  for  the  work  to  be  done  as  thoroughly  as  was  contemplated. 
Sufficient  was  accomplished  to  make  the  ^at«  safe.  Considerable  repairs  will  be 
needed  on  all.  the  gates  of  the  canal,  and  will  be  given  them  when  the  opportunity 
offers. 

BIACHINE-SHOPS  AT  THE  LOWER  LOCK. 

During  the  winter  months  four  lock  engineers  and  two- carpenters  belonging  to  the 
lock  force  were  kept  steadily  ftt  work,  overhauling  and  repairing  machinery  belong- 
ing to  the  canal  and  to  the  boats  of  the  fleet  owned  by  the  Uhit^  States  and  laid  up 
in  the  canal  for  the  winter. 

Three  electric-light  engines  were  built  complete  and  three  plants  set  up— one  at  the 
middle  lock,  one  on  dredge  No.  1,  and  one  on  tow-boat  Vixen, 

OFTICE  BUILDINO. 

The  last  annual  report  mentioned  the  necessity  for  an  office  building  on  the  lower- 
lock  grounds  for  the  accommodation  and  safe-keeping  of  the  canal  records.  The 
present  inconvenient  office  costs  $240  per  year,  which,  capitalized,  amounts  to  $6,000. 
It  is  estimated  that  a  suitable  building  for  the  canal  can  be  erected  for  $5,000. 

BUSINESS  OF  THE  CANAL. 

Owing  to  the  low  water  prevailing  during  the  last  and  present  seasons,  the  canal- 
traffic  statement  shows  a  marked  advance  over  previous  years  in  some  respects.  Lum- 
ber, for  instance,  is  three  and  a  half  times  as  great  in  amount  as  in  any  previoua  year, 
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Low  water,  whilo  It  caused  a  great  part  of  the  lumber  to  be  brought  through  the  eanaU 
interfered  greatly  with  the  freighting  bnsineaB,  the  water  being  too  low  tor  the  boats 
to  carry  much. 

CRIBS  ABOVE  GUARD-LOCK. 

The  cribs  erected  above  the  guard-lock  entrance  have  been  found  to  serve  an  ex- 
oeUent  purpose ;  but  experience  shows  that  there  should  be  a  continuous  boom  placed 
against  tbem,  so  that  boats  forced  against  the  piers  b^  the  strong  current  should  not 
catch  on  the  corner  of  the  piers  to  the  mutual  injury  of  boat  and  piers.  Authority  hai 
been  obtained  for  the  construction  of  such  a  boom  226  feet  long,  3  feet  deep,  and  6  feet 
wide,  to  cost  not  over  $2,200.  This  boom  will  be  constructed  as  soon  as  possibly 
Very  respectfully,  your  obedient  servant, 

H.  Meigs, 
UniM  States  CivU  EmgU§er. 
Maj.  A.  Mackenzie, 

Carps  of  Engineers^  U.  8,  A. 


li'affio  itatemeni  of  the  Dee  Moinee  Rapids  Canal  for  ike  year  ending  June  90,  1887. 


Month. 


I 


i8se. 

Jnly 

Aagast   

Beptamber  ... 

October 

Kovember ... 

1887. 

Marob 

April 

May 

June 

Total.. 


08 
68 
62 
77 
96 


i 
48 
96 
81 


562 


o 
•a 

o 


73 
61 
6) 
62 

28 


7 
23 


|5 


428 


56 
87 

41 
40 
18 


4 
84 


2a    42 
831    f5 


318 


o 

Q 

s 

5 


7.4f)8 


a 
m 

o 


Tom, 
8,568 


4. 057  3, 708 
1,828  8,482 


1,035 
131 


466 
2,685 
2.886 


20.787 


4.744 
3,182 


8,031 

11,508 

7.888 


3 
t 


Btuh. 

31.285 

22,830 

15,884 

63.858 

66,662 


t: 

« 

ja 

■ 

a 

& 

a 

2 

Fefi, 

Feet 

17,&18,803 

2,170,000 

a 

OQ 


28,330.094 
43,532.571 
28,573,852 
20. 007.  ::84 


8,804 
100. 620 
76,288;  38,116,882 


52, 815  366. 432 178. 754, 876|24, 827, 000 

I  I 


NHtnber 

10. 622.  OJO 

1. 550, 000,22. 154,  OOA 

4, 817. 000j2:i.  640. 000 

4,200.00(414.037.422 

800,000  3,887,500 


800,000 


10,280,000 


15.313.000 


J 


Xumher.  JTe. 
6.078^020  231 
8.TD7.210>  S3S 
13.8ltt.80a,  Kl 
7.476.881  236 
3,278.450'  133 


16 
123 

asr 


9^552,350 


\^. 


80, 458, 8J2{48. 961. 7S11717 

I 


Table  shotnng  the  amonnt  of  material  removed  from  Des  Moines  Bapide  Canal  fi 

June  30, 1878,  to  June  30,  18i:f7. 


Fiscal  yean. 


1878. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1880. 
\887. 


Total 


Removed  by  I  t>^««„«j  k« 
United  8tMB  ^?L**/J?  ^y 
dredges. 


teams. 


CuhieyardM. 

8.700 
26.406 

8.003 
•  18. 031 
22,717 
52,616 
38.087 
65,870 
78,637 


320,167 


CSibic  yardt. 


1,288 


1,288 


Removed  hy 
contract. 


Ouhieyardt. 
11,533 


48,758 
80.858 


152,168 


TotaL 


8,700 
2^317 

67,781 

113,575 

5t616 

88,  «7 

efi.87» 

78.63? 


473,691 


In  addition  to  the  above  there  has  been  removed  from  the  head  of  the  channel  at 
Montrose: 

For  the  fiscal  year  ending  June  30  — 

1883 cnbio  yards..  16,643 

1884 do....  25,315 

1885 ; do....    6,007 


Total 47,» 
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Z6. 

DRYDOCK  AT  DES  MOINES  RAPIDS  CANAL,  MISSISSIPPI  RIVER. 


history  of  this  work  is  given  iu  my  last  annual  report. 
I>nrinfc  the  past  year  the  masonry  walls  at  entrance  to  dock  have 
been  well  Advanced.    All  masonry  work  will  be  complete<l  this  season 
and   probably  a  snfiBcient  balance  will  remain  to  build  and  put  in  en- 
trance and  sluice  gates. 

A^  detailed  account  of  work  accomplished  and  present  condition  is 
given  in  the  appended  report  of  Mr.  M.  Meigs,  United  States  civil  «n- 
gineer,  under  whose  supervision  the  dry-dock  is  being  constructed. 

In  the  construction  of  the  dry-dock  the  discharge  openings  have  been 
made  much  larger  than  originally  planned  and  required  for  dock  pur- 
poses, with  a  view  to  their  use  In  connection  with  sluicing  muddy  water 
broaght  into  the  canal  by  Price's  Greek.  If  by  this  work  tbQ  necessity 
for  a  sluice  in  the  canal  wall,  as  heretofore  proposed,  is  done  away  with, 
it  would  seem  proper  that  a  sufficient  amount  be  transferred  from  the 
appropriation  for  improving  Des  Moines  Rapids  to  that  for  dry-dock, 
to  repay  the  latter  for  the  extra  expense  incurred  in  enlarging  sluices. 
If  the  results  are  as  anticipated,  this  question  will  again  be  presented 
in  a  more  definite  form. 

There  has  been  appropriated  for  this  work  $108,750,  and  there  re- 
mains to  be  appropriated  to  fill  original  estimate  $10,250.  Economical 
construction  requires  that  this  amount  be  given  in  one  appropriation. 

The  large  plant  owned  by  the  United  States  and  used  in  connection 
^ith  the  improvement  of  the  Upper  Mississippi  will  make  use  of  this 
dock,  and  the  longer  its  completion  is  delayed  the  greater  will  be  the 
expenses  attendiug  the  repairing  and  keeping  of  this  fleet  in  proper 
condition.  The  dock  will  also  be  of  great  benefit  to  the  entire  commerce 
of  the  Upper  Mississippi. 

*     ABSTRACT  OF  APPROPRIATIONS. 

By  act  passed  Angnst  2, 1882 $30,000 

By  act  approvedJnIy  5,18^ '- 30,000 

By  act  approved  August  r>,  188(5 48,750 

Total 108,750 

Money  statement 

Amoant  appropriated  by  act  approved  Aagnst  5, 1886 $48, 750. 00 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1,  1886 $20,354.70 

July  1,  1887,  outstanding  liiUi>ilitie8 773.54 

21,128.»4 

July  1,  1887,  amount  available 27,621.76 

(Amount  (estimated)  required  for  completion  of  existing  project 16, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endinsr  June  30, 1889    16, 250. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ahttraet  of  proposals  received  and  opened  by  MaJ.  A,  Mackenzie,  Corpe  of  Engineered  mt 
Book  leiandy  III.,  at  2  p.  m.,  October  19,  1686, /or  furnishing  stone  for  nee  atthe  Des 
Moines  Rapids  Canal  and  Dry- Dock,  and  delivering  the  same  on  United  States  barges  ts 
canal  or  in  the  river  within  Jive  c5)  miles  of  the  head  of  the  canal,  or  one  (1)  Mile  ^iis 
Joot, 


Ko. 

Name  and  address  of  bidder. 

% 

r,000  cabic 

yards  face 

stone. 

1,000  cable 

yards  back- 

ijig  stone. 

2,000  cubic 

yards  riprap 

face  stone. 

1.000  cable 

yards  mbbk 

fllUog. 

TetsL 

1 

Patterson    Bros. ,   Keokuk, 
Iowa* 

Per  eu.  yd. 

• 

$10.00 

Perea^yd. 
$6.00 

Per  ctt.  yd. 
$2.25 

Perokyd. 
$0.70 

•a.«o 

*  Accepted. 

Abstract  of  proposals  received  and  opened  bu  MaJ.  A.  Mackenzie^  Corpe  of  Engineers,  at 
Bock  Islandf  IlL,  at2p,  m.,  April  15, 189f,  for  furnishing  hydraulic  cement  for  use  is 
construction  of  dry-dock  at  JDes  Moines  Bapids  Canal, 


Ko. 

Name  and  address  of  bidder. 

• 

Cement,  natural,  1,000 

barrels,  per  barrel 

of  900  pounds. 

Cement. 

Portland.  20 

barrels. 

In  barrels. 

In  baits. 

perbami 

1 

James  McNamara.  Ecokuk.  Iowa 

*$1.45 
:i.33 

*$1.25 
:L03 

$3.79 

a 

Meacbam  &  Wriebt.  Cbicairo.  lll.t 

*  Louisville  or  Milwaukee. 


t  Delivery  in  bags  accepted. 


:Utica. 


sbport  of  mr.  m.  meigs,  united  states  civil  engixbrr. 

United  States  Engineer  Office, 

Keokuk,  Iowa,  July  18, 1687. 

Major  :  I  have  tbe  honor  to  submit  the  folloi;vin|^  report  of  work  done  on  the 
United  States  dry-dock  at  the  Des  Moines  Rapids  Canal  for  the  fiscal  year  ending 
Jnne  30,  1887. 

The  work  was  suspended  from  August  30,  1885,  to  October  1, 1886.  On  October  22, 
1886,  a  contract  was  let  to  Patterson  Brothers,  of  Keokuk,  Iowa,  for  furnishing  face 
stone  and  backing  stone,  and  slope-wall  stone  to  complete  the  masonry  of  the  dock. 

The  work  accomplished  up  to  June  30,  1887,  consists  in  excavating  for  fonndatiooa 
and  erecting  part  of  the  masonrjr  walls  of  the  entrance  to  the  dry-dock.  These  latter 
are  now  so  far  advanced  that  it  is  probable  the  present  appropriation  will  suffice  to 
complete  them,  with  possibly  enough  left  to  put  in  the  entrance-gates  and  slnice-gmtes. 

As  mentioned  in  the  report  on  improving  Des  Moines  Rapids,  the  plan  of  the  dry- 
dock  is  such  as  to  combine  the  sluice  planned  for  drawing  off  the  flood  waters  of 
Price's  Creek  with  th^  dry-dock  itself,  and  it  seems  bnt  just  that  the  extra  expense 
incident  thereto  should  be  borne  by  the  appropriation  for  improving  Des  Moines 
Rapids. 

I  estimate  the  extra  expense  at  $12,000.  It  includes  a  breast  wall  and  sluices  into 
the  river,  that  might  have  been'  built  in  a  much  less  expensive  form,  together  with 
culvert  and  openings  into  the  canal. 

Should  the  appropriation  for  the  dry-dock  be  in  the  future  inadequate  for  its  com- 
pletion, this  debit  should  be  used  to  put  the  dock  in  condition  for  nse. 

The  long  suspension  of  work  had  the  usual  disadvantaffeons  effect.  Several  of  the 
derricks  employed  in  the  stone  yard  became  so  debilitated  during  their  idJ^ftieas  that 
they  gave  way  under  the  strain  put  on  them  when  operations  were  resumed,  and  felL 
Several  narrow  escapes  were  the  consequence,  bnt  there  were  no  fatalities  to  record 

The  present  status  of  the  dry -dock  is  as  follows :  Embankment  finished.  All  slope 
wall  laid  on  outside,  with  the  exception  of  a  very  small  piece  near  the  slnice.  Most 
of  the  slope  wall  laid  on  the  inside  of  dock.  Breast  wall  and  sluice  walls  finished  ex- 
cept top  oonrses.  East  recess  walls  and  culvert  completed  to  three  courses  from  tbe 
top.  One-half  the  main  wall  [breastj  and  half  of  the  miter  siU  completed  except 
coping. 

There  remains  the  west  recess  wall,  half  the  breast  wall,  and  miter  sill  to  baOd, 
when  the  dock  will  be  ready  for  the  gates. 
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A  contract  for  1,000  barrels  of  cement  was  let  to  Meacham  &  Wright,  agents  of  the 
Ueica  Cement  Company,  dated  April  21,  1887. 

The  following  shows  the  amount  of  stone  received,  cut,  and  laid,  and  amounts  ex- 
c^-vated  for  foundations : 

St;one  received : 

Face cubic  j-ards..  |509.31 

Backing do 3IW.75 

Riprap  face do 222.14 

St>oiie  cut.  face do 471.32 

Stone  laid : 

Masonry do....  580.36 

Riprap  face do 726.00 

Sarth  excavated do....  8,165.00 

excavated , do....  652.00 


The  following  is  an  itemized  statement  of  expenditure : 

Purchase  of  stone $6,776.47 

Purchase  of  cement 363.45 

Purchase  of  tools  and  lumber 236.45 

Cutting  stone 2,753.77 

LiA^ing  etone 3,275.£jO 

£xcavation  for  foundations 2,828.  W 

Bailing  and  draining J , ....  721.25 

Towing  stone , 616.36 

Overseer  at  works  and  miscellaneous  expenses  not  enumerated 1, 035. 41 

Saperintendence  and  office  expenses i .  1,575.94 

20,182.70 

Retained  percentage  on  stone $752.93 

Retaining  percentage  on  cement 20.60 

773. 53 

20, 956. 23 

Very  respectfully,  your  obeilient  servant, 

M.  Mkigs, 
Vniied  States  Civil  Engineer, 
Maj.  A.  Mackenzie, 

Corps  of  Engineers,  U.  S,  A, 


REMOVAL  OF  BAB  IX  MISSISSIPPI  RIVEE  OPPOSITE  DUBUQUE,  IOWA. 

At  the  beginning  of  the  fiscal  year  dredging  was  in  progress  along 
the  levee  front.  This  work  was  finished  July  7, 1880,  3,069  cubic  yards 
of  material  being  removed  during  the  week.  In  May,  1887,  an  old  wreck 
was  removed  from  the  Dubuque  Landing  and  1,608  cubic  yards  of  sand 
and  rock  were  dredged  from  the  bar  which  interferes  with  a  free  use  of 
the  levee  at  East  Dubuque. 

The  appropriation  for  this  work  is  now  exhausted,  and  as  all  the  work 
contemplated  by  the  existing  project  has  been  completed,  no  further 
appropriation  is  asked  for.  It  is  probable  that  any  additional  work,  if 
such  becomes  necessary  in  the  future,  can  be  provided  for  from  the  gen- 
eral appropriations. 

I  would  submit  the  following  as  a  final  report  on  this  work : 

In  the  years  1844-'45-'52  there  was  appropriated,  under  various  (;itles, 
the  sum  of  $29,500  for  work  in  Dubuque  Harbor,  but  such  work  has  no 
connection  with  the  work  commenced  under  this  title  of  appropriation 
in  1877. 

Under  instructions  from  the  Chief  of  Engineers  and  an  allowance 
of  $200  from  appropriation  for  examinations  and  surveys  on  West- 
em  and  Northwestern  rivers,  an  examination  of  Dubuque  Harbor  was 
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made,  under  Colonel  Macomb's  direction,  in  January,  1876.  The  con- 
dition of  atfairs  at  that  time  is  shown  in  the  following  extract  from 
the  report  of  Assistant  Engineer  0.  W.  Durham,  dat^  February  1, 
1876: 

•  •  •  •  •  •  • 

From  the  aboye,  from  examination  of  old  maps,  and  from  the  preaent  sarveyy  it 
appears  that  some  twenty  years  ago,  and  prior  to  that  time,  the  map  steamboat 
channel  ran  along  the  west  bank  of  the  river,  so  that  boats  could  effect  a  landing  at 
all  stages  of  the  river  along  the  entire  city  front  from  Seventh  street  sloagh  to  the 
elevator.  Boats  and  rafts  also  made  nse  of  the  channel  through  Liake  Peosta,  and 
landed  at  what  is  now  called  the  Old  Landing.  Since  that  time  a  bar  has  been  grad- 
ually forming,  beginning  at  the  mouth  of  Seventh  street  slough  and  envelopiofc  the 
entire  city  front,  leaving  only  a  very  narrow  channel  between  its  lower  ena  and  the 
lower  part  of  the  levee.  Until  the  last  few  years  boats  were  able  to  work  up  to  the 
lower  levee,  passing  around  the  foot  oif  the  bar,  and  making  a  wide  circuit  if  coming 
down  the  river.  The  opening  being  so  narrow  that  boats  could  not  turn,  they  were 
obliged  to,  back  out  nearly  a  half  mile,  a  difficult  and  tedious  proceeding,  especially 
if  encumbered  by  barges,  as  is  generally  the  case.  During  the  past  season  even  this 
narrow  channel  was  so  obstructed  that  boats  were  unable  to  reach  their  landings, 
and  our  soundings  now  show  a  width  of  deep  water- wav  of  only  about  150  feety  and 
even  this  passage,  narrow  as  it  is,  would  be  blocked  at  low  water  to  steamers  Raw- 
ing 4^  feet  of  water  and  over.  Oif  course,  when  several  boats  are  at  the  levee  at  the 
same  time,  the  difficulties  are  aggravated,  and  the  necessary  wharf-boats  still  far- 
ther limit  the  available  space. 

The  ferry-boat  plying  between  Dubuque  and  Dunleith  experiences  great  difficolty 
every  season  in  getting  over  or  around  the  bar. 

A  comparison  of  the  soundings  taken  by  General  Warren  in  1866  with  those  made 
by  me  clearly  shows  that  the  bar  is  gradually  closing  in  upon  the  shore  at  the  lower 
levee  so  that  in  a  few  years,  unless  something  be  done  to  avert  the  calamity,  Dubaqne 
will  be  entirely  inaccessible  to  steamboats  at  low  or  even  medium  stages  ot  the  river. 
Kafts  have  been  unable  for  years  to  effect  a  landing  at  Dubuque  at  Tow  stagea,  and 
the  lumber  interest,  which  is  a  very  large  one,  cries  for  relief. 

The  causes  which  have  led  to  the  formation  of  this  bar  and  the  gradual  closing  up 
.  of  the  narrow  passage,  before  indicated,  clearly  appear.  Some  twenty  years  ago  all 
the  water  passing  through  Lake  Peosta,  the  two  inlets  of  which  are  iShown  in  the 
sketch,  passed  out  into  the  main  river  through  Waple's  Cut,  and  the  current  from  this 
passive  kept  the  lower  levee  free  from  obstruction,  nor  was  there  at  that  time  any 
impediment  to  the  landing  at  the  upper  levee  between  what  is  now  called  Seventh- 
street  Slough  and  Waple's  Out.  In  the  winter  of  1858-'59  two  lateral  breaks  occurred, 
one  at  Seventh  street  and  the  other  somewhat  lower  down,  and  called  the  New  Bai^ 
ney  Cut.  The  current  from  these  two  breaks,  which  now  diverts  by  far  the  greater 
portion  of  the  water  passing  through  Lake  Peosta,  meeting  that  of  the  main  river 
nearlv  at  right  angles,  has  caused  the  formation  of  a  sand-bar  enveloping  the  entin 
city  iront.  The  extension  of  Third  street  still  further  limited  the  amount  of  water 
passing  through  Waple's  Cut  so  that  this  outlet,  formerly  navigable  to  steam-boats  and 
offering  a  safe  winter  harbor,  is  now  almost  entirely  filled  up. 

The  plan  recommended  and  presented  in  March,  1876,  by  Colonel 
Macomb,  contemplated  the  construction  of  dams  closing  Seventh-street 
Slough  and  New  Barney  Gut  and  the  formation  of  a  current  along  the 
city  wharf.    The  estimated  cost  of  necessary  work  was  $32,000. 

An  appropriation  of  $15,000  was  made  by  act  of  Oongress  approved 
August  14, 1876.  The  insufficiency  of  the  appropriation  and  tiie  de> 
velopment  of  local  circumstances  which  rendered  it  inexpedient  to  close 
the  Seventh-street  Slough  led  to  a  change  of  plans,  and  in  June,  1877, 
a  new  project  was  prepared  which  contemplated  the  removal  of  the  bar 
by  dredging  and  the  construction  of  a  training- wall  •  which  it  was  thought 
would  prevent  the  formation  of  an  eddy  and  the  deposit  of  sand,  ^e 
estiiAate  for  this  work  was  $40,300.  The  dredging  work  was  carried 
out  under  formal  contract  with  George  Williams,  of  Keokuk,  Iowa,  dur- 
ing the  year  1878, 39,261  cubic  yards  being  removed.  The  contract  price 
was  27  cents  per  cubic  yard. 

An  additional  $10,000  was  appropriated  for  this  work  by  act  of  Con- 
gress approved  June  18, 1878,  and  under  date  of  July  2, 1878,  Miyor 
Farquhar  submitted  a  new  project  which  omitted  the  training-wall  and 
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(X>iitemplated  dredging  only.  The  cost  of  this  dredging  was  placed  at 
B4Oj23SA0.  The  $10,000  was  expended  daring  the  year  1879  for  dredg- 
lug  under  formal  contract  with  Archibald  McArthnr,  the  price  paid 
being  25  cents  pei;  cable  yard.  Thirty-seven  thonsand  and  forty -two 
cubic  yards  were  removed. 

Tlie  plans  of  the  work  being  carried  ont  not  being  fully  satisfactory 
to  some  of  the  citizens  of  Dnbaqne,  and  protests  being  entered  through 
their  representatives,  a  board  of  engineers  was  constituted  in  May, 
1879.  •  After  fully  considering  all  the  questions  relating  to  the  improve* 
ment  of  the  harbor  of  Dubuque,  the  board  submitted  a  report,  which 
is  given  in  the  Beport  of  the  Chief  of  Engineers  for  the  year  1879,  page 
1141  and  following.  The  following  extract  gives  the  conclusions  of  the 
board : 

•  •  •  •  •  •  • 

Tlie  following  plan  is  proposed  for  the  permanent  improvement  of  the  harbor : 
To  prevent  the  reforming  of  the  bar  it  is  proposed  to  diminish  the  present  low-water 
cross -section  of  the  river  at  the  landing  by  constmcting  two  low  spar-dams  on  the 
Danleith  shore,  as  shown  on  the  tracing  hereto  attached,  rising  only  a  foot  above  low 
water  and  extending  ont  to  the  3-foot  curve  at  low  water,  or  farther,  if  found  neces- 
sary. The  effect  of  these  spurs  on  the  opposite  shore  shoold  be  carefally  watched. 
ana  no  more  contraction  should  be  produced  than  is  necessary  to  secure  the  desired 
effect.  The  cost  of  the  spurs  is  estimated  at  $12,668;  but  as  the  dredging  already 
nearly  completed  has  secured  easy  access  to  the  landing,  and  as  for  two  vears  the 
dredged  space  has  shown  little  or  no  tendency  to  fill  up,  although,  indeed^  there  have 
been  no  marked  high-water  periods  in  this  time,  it  is  not  proposea  to  begin  construc- 
tion nntil  the  present  dredged  area  shows  signs  of  filling  up,  when  the  work  should 
be  done  without  delav. 

The  construction  of  the  spurs  will  force  the  current  against  the  bar  and  Dubuque 
shore,  but  the  shore  below  the  bar  is  already  protected  by  stone,  either  loose  or  in 
paving:  hence  any  serious  cutting  of  it  is- not  anticipated.  The  spurs  may  cause  a 
slight  shoaling  at  the  Dunleith  l^rry  Landing,  but  tne  cost,  should  it  be  necessary, 
of  a  short  causeway  S^  to  300  feet  in  length  to  the  new  snore-line  would  be  very 
small.  As  the  bar  is  now  so  far  removed  as  to  meet  the  present  requirements  of  com- 
merce, it  is  proposed  to  discontinue  dredging,  and  the  available  appropriation  can  be 
retained  to  commence  the  proposed  spurs.  In  case  there  should  be  no  filling  up  in 
the  next  high  water,  the  dredging  should  be  continued  in  accordance  with  the  rec- 
ommendation of  MaJ.  F.  U.  Farquhar,^in  his  report  of  July  2^  1878. 

•  •••••• 

Examinations  made  in  Angnst,  1879,  and  subsequently,  indicated  that 
but  little  shoaling  was  taking  place  over  dredged  area,  and  in  conse- 
quence projects  were  presented  and  approved  for  continuing  dredging 
under  appropriations  of  1879, 1880,  and  1881,  amounting  in  all  to  $16,000. 
The  work  jn  1880  was  carried  on  under  agreement  with  H.  8.  Brown, 
who  removed  19,573  cubic  yards,  for  which  he  was  paid  17  cents  per 
cubic  yard.  In  1882,  Whitney  &  Son  removed  by  agreement  3,570  cubic 
yards,  for  25  cents  per  cubic  yard ;  and  in  1884,  by  agreement  with  B. 
E.  Linehan,  23,436  cubic  yards  were  removed  for  12  cents  per  cubic 
yard. 

The  work  accomplished  is  the  removal  of  the  bar  which  formerly  ob- 
structed the  Dubuque  Landing,  and  the  giving  of  some  relief  on  the 
east  side  of  the  river  opposite  Dubuque.  There  has  been  removed  in 
all  165,527  cubic  yards  of  material  and  one  wreck,  at  a  total  cost  of 
•41,000. 

Adding  to  the  actual  amounts  paid  for  work  and  superintendence, 
the  cost  of  surveys  and  examinations,  we  may  deduce  the  following  as 
the  cost  of  the  different  methods  of  work: 

76,303  cubic  yards  were  removed  by  formal  contract  at  a  cost  of |2S,  004. 24 

46,579  cubic  yards  were  removed  by  agreement  at  a  cost  of 8, 718. 84 

-  42,645  cable  yards  were  removed  by  Government  di*edge  at  a  cost  of *7, 276. 92 

*  This  figure  inclndee  cost  of  removing  the  wreck  of  the  old  ferry-boat  A.  L.  Oreg- 
o<re,  and  tne  moving  of  plant  from  Keoknk,  Iowa,  and  returning  tow-boat. 
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AB8TBAGT  OF  APPROPRIATIONS. 

By  act  approved  Aagast  14, 1876. • .' |1S,000 

By  act  approved  Jane  18, 1878 10.000 

By  act  approved  March  3, 1879 4,000 

By  act  approved  June  14, 1880 ! 7,000 

By  act  approved  March  3,  1881 5,0U0 

Total 41,000 

Money  statement. 

July  1, 1886,  amount  available $1,859.31 

Jaly  1,1887,  amoant  expended  during  fiscal  year,  exclusive  of  liabiUtiefl 
outstanding  July  1,  1886 1,859.31 


ZS. 
ICE  HARBOR  AT  DUBUQUE,  IOWA. 

A  fall  description  and  history  of  this  work  have  been  given  in  pre- 
vions  reports. 

Dnring  the  past  year  no  work  has  been  carried  ont  or  exxienditnres 
made. 

The  most  important  work  of  that  included  in  the  constmction  of  the 
Dubuque  ice  or  winter  harbor  is  the  dredging  over  a  sufficient  area  to 
accommodate  such  boats  as  wish  to  take  advantage  of  this  favorable 
harbor.  Work  already  carried  out  furnishes  a  depth  of  at  least  6  feet 
at  low  water  over  an  area  of  about  520,000  square  feet.  The  north,  west, 
and  south  sides  of  the  harbor  are  left  in  an  unfinished  condition,  bat 
such  condition  does  not  materially  interfere  with  the  legitimate  use  of  the 
harbor. 

There  remains  available  for  this  work  a  balance  of  $4,503.99,  which, 
in  accordance  with  the  approved  project,  should  be  used  for  riprapping 
a  portion,  at  least,  of  the  sides  of  the  harbor.  This  work  has  not  yet 
been  carried  out,  owing  to  a  slight  variance  in  the  plans  as  proposed 
by  the  United  States  and  as  desired  by  the  city.  During  the  past  year 
the  property  lying  on  both  sides  of  Third  street  and  north  of  the  harbor 
has  passed  into  the  possession  of  the  Chicago,  Burlington  and  Xorthem 
Bailroad,  who  are  filling,  laying  tracks,  and  preparing  depot  grounds 
and  yards.  It  may  be  as  well  to  defer  aoy  further  consideration  of  this 
work  till  the  full  intentions  of  the  railroad  company  are  known. 

The  balance  now  available  will  probably  complete  this  work  as  origi- 
nally projected ;  but  an  item  in  the  last  river  and  harbor  act  provides 
that  'Hhe  unexpended  balance,  or  so  much  thereof  as  shall  be  necessary, 
shall  be  applied  to  paving  instead  of  riprapping  said  harbor,"  and  if  it 
is  the  desire  of  Oongress  that  all  the  slopes  of  the  harbor  be  paved,  ad- 
ditional appropriations  will  be  necessary.  The  intention  of  Congress 
in  the  matter  not  being  sufficiently  understood  to  permit  of  preparing 
new  plans  and  projects,  no  new  estimates  are  submitted.  While  the 
paving  work  referred  to  is  not  an  absolute  necessity  so  far  as  the  practi- 
cal use  of  the  harbor  for  legitimate  purposes  is  concerned,  it  is  a  veiy 
desirable  and  a  proper  method  of  completing  the  work,  if  money  is 
available  for  such  a  purpose ;  provided  that  the  slopes  given  to  the 
sides  of  the  harbor  remain  as  originally  planned  rather  than  as  con- 
templated by  the  plans  of  the  city,  which  would  convert  the  ice- harbor  . 
into  one  to  be  used  for  the  purposes  of  loading  and  discharging  cargoes. 
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ABSTRACT  OF  APPROPRIATIONS. 

act  pasaed  August  2,  1882 |20,000 

By  act  approved  July  5,  1884 20,000 

Total - 40,000 

Money  statement 

July  1,1886,  amount  available '. ' $4,503.99 

July  1, 1887,  amount  available  .•. 4,503.99 


Zg. 

HARBORS  OP  REFUGE  ON  LAKE  PEPIN,  AT  LAKE  CITY,  MINNESOTA. 

A  survey  for  harbors  of  refuge  on  Lake  Pepin,  called  for  by  act  of 
Congress,  was  made  in  1881,  and  certain  plans  and  estimates  were  pre- 
sented. 

The  act  of  Congress  passed  August  2, 1882,  appropriated  $10,000  for 
work  at  Lake  City.  The  amount  was  not  sufficient  to  justify  commenc- 
ing work. 

By  actof  Oongress  of  July  5, 1884,  $15,000  additional  was  appropriated, 
bat  even  this  amount  did  not  appear  to  justify  a  commencement  under 
original  plans.  The  act  of  August  5, 1886,  added  $10,000  to  the  amount 
available,  giving  in  all  $35,000. 

The  various  sums  granted  appearing  to  indicate  that  a  less  expensive 
structure  than  that  originally  planned  was  desired  by  Congress,  new 
plans  were  prepared  and  new  projects  for  commencing  work  were  sub- 
mitted in  July  and  August,  1886,  from  which  projects  the  following 
quotations  were  taken : 

The  original  line  selected  for  a  breakwater  was  to  the  west  of  the  gravel  point  in 
front  of  £ake  City.  A  cbanf^e  of  conditions  now  makes  it  desirable  to  locate  this 
breakwater  to  the  east  of  the  point,  as  shown  in  red  on  the  accompanying  tracing.  A 
breakwater  so  located  and  of  sufficient  length  will  protect  the  boat  landings^  eleva- 
tor, warehouses,  and  principal  landing  of  Lake  City  from  eastern  storms,  and  furnish 
a  harbor  subject  only  to  the  occasional  storms  coming  across  the  lake.  The  location 
proposed  is  now  accepted  as  the  most  desirable  by  the  river  and  local  interests. 

'  The  original  plan  for  breakwater  was  continuous  timber  crib-work,  filled  with  stone 
(as  nsed  on  Great  Lakes).  But  the  expenses  of  such  work  are  so  great  that,  if  the  orig- 
inal plan  be  followed,  the  construction  permitted  by  available  appropriations  would 
not  be  of  sufficient  length  to  be  of  any  special  benefit.  It  is  therefore  desirable  to 
BO  change  plans  as  to  materially  reduce  the  cost  of  the  work.  By  this  change  weight 
and  strength  are  necessarily  somewhat  reduced ;  bat  it  is  believed  from  experience 
gained  at  Stockholm  (on  the  opposite  side  of  the  lake)  that  cribs  of  logs  and  super- 
structure of  logs  or  timber,  filled  with  stone,  brush,  gravel,  and  slabs,  can  be  built 
with  sufficient  strength  to  resist  the  most  severe  test  to  which  the  pier  will  ever  be 
subjected ;  that  is,  crushing  and  overturning  effect  of  ice.  A  tracing  showing  profile 
of  lake  bottom  on  proposed  line  of  breakwater,  with  approximate  location  of  cribs,  is 
inclosed. 

To  properly  protect  the  various  landings  this  pier  should  be  about  800  feet  lohg, 
but  owing  to  excessive  depth  of  water  it  is  hardly  probable  that  so  mnoh  can  be  con- 
structed if  crib-work  rests  on  present  bottom  of  lake.  I  would  propose  to  effect  some 
saving  of  expense  by  building  up  in  the  deep  water  a  foundation  of  brush,  slabs,  or 
gravel  to  as  great  a  height  as  safety  and  circumstances  will  permit. 

In  the  fall  of  1886  some  preparations  were  made  for  commencing 
work,  but  in  consequence  of  strong  protests  from  some  of  the  people  of 
Lake  City  as  to  the  location  operations  were  suspended.  Later  the 
difTerent  opinions  were  reconciled,  aud^  by  the  voice  of  the  city  council, 
ttie  Government  was  asked  to  locate  the  work  where  it  thought  best. 
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On  the  23d  of  May,  1887^  a  dredging  oatfit  was  sent  to  Lake  City  aDcl 
the  constraction  of  a  gravel  foandation  for  pier  commenced.  The  nat- 
ural depth  on  a  large  portion  of  the  line  of  the  proposed  pier  is  nearly 
30  feet  at  low  water,  with  a  range  of  16  feet.  It  is  proposed  to  reduce 
this  depth,  if  possible,  to  less  than  10  feet.  The  work  thus  far  carried 
out  has  been  very  successful,  and  it  is  believed  that  this  gravel  founda- 
tion will  so  reduce  the  cost  of  the  work  as  to  permit,  with  funds  avail- 
able^ a  sufficient  length  of  dam  to  give  all  the  relief  now  required  by 
the  interests  of  navigation.  • 

The  plan  now  being  considered  for  superstructure  of  crib-work  con- 
templates sloping  sides,  which  will  receive  the  thrust  of  the  ice  to  better 
advantage,  and  the  use  of  6  by  12  inch  timber  for  the  sides,  reducing 
the  cost  of  framing  and  giving  more  regular  work. 

It  is  proposed  to  complete  the  work  this  season,  and,  as  possibly  all 
the  needed  work  can  be  accomplished  with  funds  now  available,  qo  new 
appropriation  is  asked  for  at  present. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  passed  AiigDBt  2,  1882 $10,000 

By  act  approyed  Jaly  5, 1884 15,000 

By  act  approved  August  5, 1886 ^ 10,000 

Total 35,000 

Money  statemeiit 

July  1,  1886,  amount  available $25,000.00 

Amount  appropriated  by  act  approved  August  5,  1886 10,  OUO.  00 

35,000.00 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 : 3,649.18 

July  1, 1887,  amount  available 31,350.^2 


Z  10. 

HARBORS  OP  REFUGE  ON  LAKE  PEPIN,  AT  STOCKHOLM,  WISCONSIN. 

A  crib-pier  579  feet  long,  extending  into  the  lake  and  affording  pro- 
tection from  storms  on  one  side  or  the  other  in  nearly  all  conditions  of 
wind,  was  completed  in  September,  1885,  and  its  description,  as  well  as 
a  history  of  this  work,  given  in  my  last  annual  report. 

This  crib-pier  has  now  passed  through  two  winters  without  material 
injury  from  ice  pressure. 

No  work  was  done  during  the  past  fiscal  year  and  nothing  will  be 
done  during  the  coming  year,  further  than  to  provide  for  any  repairs 
which  may  become  necessary  and  for  which  a  balance  of  the  appropria- 
tion is  reserved. 

ABSTRACT  OP  APPROPRIATIONS. 

By  act  passed  August  2,  1882 $10,000 

By  act  approved  July  5,  1884 15,000 

25,000 

Money  statement 

July  1, 1886,  amount  available |6,25t.59 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 42.20 

July  1, 1887/amonnt  available 6,209. 


APPENDIX  A  A. 


PRESERVATION  OF  THE  FALLS  OF  SAINT  ANTHONY  AND  IMPROVEMENT 
OF  THE  MISSISSIPPI  ABOVE  THE  FALLS— IMPROVEMENT  OF  CHIPPEWA 
AND  SAINT  CROIX  RIVERS,  \^ISCONSIN,  AND  OF  MINNESOTA  RIVER  AND 
RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA— RESERVOIRS  AT 
THE  SOURCES  OF  THE  MISSISSIPPI. 


MEPORTOF  MAJOR  CHARLES  J,  ALLEN,  CORPS  OF  ENGINEERS,  OFFICER 
JN  CHARGE,  FOR  THE  FISCAL  YEAR  EHDING  JUNE  30, 1887,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Preservation  of  the  Falls  of  St.  An- 

thony, Minnesota. 

2.  Construction  of  lock  and  dam  on  the 

Mississippi  River  at  Meeker's  Island, 
Minnesota. 

3.  Mississippi  River  above  the  Falls  of 

St.  Anthony.  Minnesota. 

4.  Reservoirs  at  neadwaters  of  the  Mis- 

sissippi River. 

5.  Chippewa  River,  Wisconsin. 


6.  Chippewa   River  at  Yellow  Banks, 

Wisconsin. 

7.  St.  Croix  River  below  Taylor's  Falls, 

Minnesota  and  Wisconsin. 

8.  Minnesota  River,  Minnesota. 

9.  Red  River  of  the  North,  Minnesota 

and  Dakota. 
10.  Constmctioo  of  lock  and  dam  at  Goose 
Rapids,  Red  River  of  the  North, 
Minnesota  and  Dakota. 


EXAMINATIONS. 


11.  Harbor  at  Hudson,  Lake  St.  Croix, 

Wisconsin. 

12.  Red  Lake  River  from  Grand  Forks  to 

Red  Lake,  Minnesota. 


13.  Causes  of  the  extraordinary  overflows 

of  the  Chippewa  River,  Wisconsin, 
and  what  means,  if  any,  can  be 
adopted  to  prevent  their  recurrence. 

14.  Red  River  of  the  North,  Minnesota, 

from  Moorehead  to  Fergus  Falls. 


Engineer  Office,  TJ.  S.  Army, 

Saint  Paul,  Minn.y  July  27, 1887. 

Sir:  I  have  the  honor  to  forward  herewith  reports  apon  the  works 
and  surveys  in  my  charge  for  the  fiscal  year  ending  June  30, 1887. 
Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 

1659 
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A  A  I. 

PRESERVATION  OF  THE  FALLS  OF  SAINT  ANTHONY,  MINNESOTA. 

The  first  appropriation  by  Congress  for  the  preservation  of  the  Falls 
of  Saint  Anthony  was  one  of  $50,000  made  by  act  approved  Jaly  11, 
1870. 

The  plea  for  appropriations  was  that  destruction  of  the  falls  woold 
be  followed  by  the  conversion  of  the  river  above  them  into  a  succession 
of  rapids,  to  the  destruction  of  navigati($n. 

The  Falls  of  Saint  Anthony  are  caused  by  the  damming  up  of  the 
waters  of  the  Mississippi  River  by  a  natural  barrier,  consisting  of  a 
layer  of  limestone  rock  about  13  feet  in  thickness  at  the  crest  of  the 
falls  and  less  than  3  feet  in  thickness  at  its  upper  end,  which  is  about 
1,200  feet  distant  above  the  crest.  The  limestone  ledge  is  underlaid  by 
a  mass  of  soft  .sand-rock  at  least  100  feet  thick. 

The  fall  is  about  45  feet.  The  water  in  pouring  over  the  crest  under- 
mined the  soft  sand-rock,  causing  \he  superincumbent  ledge  to  fall 
down  piecemeal.  The  crest  near  the  middle  of  the  river  was  in  1857 
fully  300  feet  farther  down-stream  than  it  was  in  1870.  The  rapid  rate 
of  recession  of  the  crest  between  those  dates  was  largely  due  to  the  ac- 
tion of  the  water-power  companies,  chartered  in  1857  by  the  Territorial 
legislature,  in  occupying  about  two-thirds  of  the  width  of  the  stream 
jast  at  and  above  the  crest  with  mill-dams  and  other  works,  and  forcing 
the  greater  part  of  the  flood  volumes  of  the  river  to  discharge  through 
a  width  of  450  feet  at  the  crest,  thence  narrowing  to  360  feet,  and 
through  a  fall  of  45  feet  to  act  directly  upon  the  comparatively  soft  bed 
of  the  stream  at  the  foot  of  the  falls,  thus  undermining  the  sand-rock 
layer. 

In  the  fall  of  1868  an  attempt  was  made  by  private  parties  to  con- 
struct a  tunnel  through  the  sand-rock  under  the  ledge  of  Hennepin 
Island  to  form  a  race  for  mills  to  be  placed  on  Nicollet  Island,  above 
Hennepin,  the  water  to  be  discharged  through  the  tunnel  at  the  foot  of 
Hennepin  Island  and  below  the  falls.  On  October  4,  the  tunnel  had 
progressed  about  2,000  feet,  reaching  a  point  near  the  foot  of  Nicollet 
Island.  Here  the  water  from  above  burst  into  the  tunnel,  and  it  soon 
became  a  roaring  sluice-way.  This  disaster  was  followed  by  emptions 
of  water,  washing  out  the  soft  sand-rock,  and  extensive  caving  of  the 
limestone  ledge  followed.  The  mill-owners  and  citizens  expend^  about 
$334,000  in  all  to  avert  further  threatened  disaster,  and  at  an  early  date 
invoked  the  aid  of  Congress.  The  appropriations  by  Congress  up  to 
and  including  that  by  act  approved  March  3, 1873,  were  applied  iu  at- 
tempts to  exclude  the  water  from  breaks  already  made,  as  well  as  from 
new  ones,  by  surrounding  them  with  coffer-dams,  filling  up  the  chasms, 
etc.,  the  details  of  which  are  given  in  pages  1161-1165,  Appendix  S, 
Part  II,  Annual  Beport  of  the  Chief  of  Engineers  for  the  year  ending 
June  30, 1879.  The  total  of  appropriations  by  Congress  for  this  work 
prior  to  1874  was  $200,000. 

The  project  for  the  preservation  of  the  falls,  adopted  in  1874,  pro- 
vided for  the  construction  of  a  concrete  dike  beneath  the  limestone 
ledge  forming  the  bed  of  the  river,  to  prevent  percolation  through  and 
consequent  destruction  of  the  soft  underlying  sand-rock,  the  construe- 
tion  of  rolling  dams  to  keep  the  upper  surface  of  the  limestone  ledge 
flooded  during  the  winter,  and  a  timber  apron  and  wings  to  prevent 
recession  of  the  crest  of  the  falls  and  consequent  destruction  of  the 
dike,  etc.    The  dike  was  completed  in  1876,  and  the  other  works  by 
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1878.  Since  1878  work  has  been  confined  mstinly  to  the  preservation 
and  repair  of  the  timber  stmctores,  as  described  in  the  annaal  reports 
of  the  Chief  of  Engineera  since  that  date. 

^  log-sluice  was  constructed  at  the  westerly  side  of  the  main  apron, 
under  an  appropriation  of  $10,000  for  that  purpose,  by  act  of  Congress 
approved  March  3, 1879. 

One  crib,  80  by  80  feet,  was  completed  during  the  winter  of  1882  and 
1883,  and  successfully  sunk,  after  the  manner  of  a  caisson,  in  March,  as 
described  in  the  Annual  Report  for  1883. 

The  concrete  dike  is  at  present  in  good  condition,  but  of  the  exterior 
preservative  works — understanding  by  these  the  flooding-dams  and  tim- 
ber apron  and  wing — the  apron  and  wing  are  very  much  undermined 
by  the  action  of  ice  and  water  and  of  loose  saw-logs  which  find  their 
way  to  the  apron  from  the  log-booms  above  the  falls.  The  rock  filling 
of  the  apron  crib- work  has  been  removed  in  large  part  by  the  under- 
mining action  of  the  water,  and  the  deck  planking  is  in  parts  torn  off 
by  ranning  ice  and  logs.  Should  the  timber  apron  be  destroyed,  the 
ledge  would  recede  until  the  concrete  dike  would  be  endangered  and 
possibly  overthrown.  The  dike  was  constructed  simply  to  serve  as  a 
diaphram  impervious  to  rnnning  water^  and  it  was  not  calculated  to 
withstand,  unaided  by  the  sand-rock  on  its  down-stream  side,  pressure 
due  to  a  ^eat  head  of  water. 

A  radical  change  of  plan,  and  such  as  would  best  serve  to  presence 
the  falls,  would  call  for  the  removal  of  most,  if  not  all,  the  mill-dams 
from  the  bed  of  the  stream,  the  extension  of  the  rolling-dams  from  bank 
to  bank,  and  a  large  extension  of  apron- work,  to  consist  either  of  timber 
or  of  concrete,  the  cost  of  the  extension  and  repairs  deemed  immediately 
necessary  being  placed  at  $210,000,  and  here  presented  as  a  new  esti- 
mate. The  details  of  this  estimate  are  given  in  my  annual  report  for 
1885  (see  pages  1727  and  1728,  Part  III,  Report  of  the  Chief  of  Engineers 
for  year  ending  June  30, 18fe). 

If  the  Government  is  to  preserve  the  falls,  the  sum  of  $150,000  will 
be  needed  for  the  fiscal  year  ending  June  30, 1889,  to  be  expended  to- 
ward extending  the  main  apron  to  the  front  of  Farnham  and  Lovejoy's 
Mill-pond,  protecting  this  front  so  far  as  necessary ;  removal  of  a  por- 
tion of  the  point  of  rocks  from  the  river  near  the  lower  end  of  the  pond 
in  order  to  reduce  the  eddy ;  repairing  the  main  apron  and  east  apron ; 
continuing  the  line  of  submerged  cribs  across  the  bed  of  the  river  at 
the  toe  of  the  apron,  and  for  general  repairs. 

ABSTRACT  OF  APPR0PRIATI6N8  MADE  FOR  FALLS  OT  ST.  ANTnONY. 

By  act  approved  July  tl,  1870 *fr>0,000 

By  act  approved  March  3^  1871 •50,000 

By  act  approved  June  10,  1872 'SOjOOO 

By  act  approved  March  S,  1873 *50,000 

By  act  approved  Jane  23, 1874 125,000 

By  act  approved  March  3,  1875 : 100,000 

By  act  approved  August  14,  1876 120,000 

By  act  approved  March  3, 1879 ^ tlO,000 

By  act  approved  June  14, 1880 tlO.OOO 

By  act  approved  March  3,  1881 tl5,0U0 

By  act  passed  August  2,  1882 t25,000 

By  act  approved  July  5,  1884 TlO,000 

Total 615,000 

*  These  sums  were  used  before  the  adoption  of  the  project  of  1874. 
t  For  sluice-way  through  public  works,  etc. 
tFor  repairs  and  contingencies,  etc. 
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The  estimated  cost  of  the  project  of  1874  was  $419,792,  and  tLe  appio- 
priations  applied  to  the  constraction  of  works  nnder  that  project  were 
the  following : 

By  act  approved  Jane  23, 1874 $125,000 

By  act  approved  March  3,  1875 100,000 

By  act  approved  Aagnst  14,  1876 120,000 

Total 345,000 

Leaving  as  difference  between  estimated  cost  of  complete  project  and  amoanta 
appropriated  for  same 74,7! 


The  expenditures  of  appropriations  from  the  commencement  maybe 
thns  summarized  approximately ; 

Under  project  prior  to  that  of  1874 9200,000 

Under  project  of  1874 345,000 

Constraction  of  log-slnice,  nnder  specific  appropriation  for  same  by  act 

approved  March  3, 1879 10,000 

In  repairs  to  and  in  maintenance  of  the  works,  inclading  largo  cribs,  1878- 

1886 .'. '60,000 

Total  of  appropriations  by  Congress 615,000 

No  work  of  improvement  or  of  repairs  could  be  undertaken  danng 
the  past  fiscal  year,  for  want  of  funds.  A  watchman  was  formerly  em- 
ployed to  make  daily  inspection  of  the  exterior  works  and  to  guard 
against  injury  to  them  by  acts  of  private  parties,  but  the  funds  having 
been  exhausted  by  August  31  last,  the  watchman  was  discharged  and 
the  engineer  property  at  the  falls  was  sold  under  authority  at  public 
auction,  there  having  been  no  means  of  paying  for  further  care  of  the 
property.  The  proceeds  of  the  sale,  $713.18,  were  deposited  to  the 
credit  of  the  Treasurer  of  the  United  States. 

Since  September  1st  last,  this  office  has  been  without  the  means  of 
caring  for  or  properly  inspecting  the  worka 

No  steam -boats  have  navigated  the  river  between -the  Falls  of  St^ 
Anthony  and  Aitkin,  about  208  miles  by  river  above  the  falls,  for  seven 
or  eight  years,  excepting,  so  far  as  known,  one  steamer,  which  made  an 
excursion  trip  in  1884  from  Brainerd  to  Fort  Bipley,  a  point  about  133 
miles  above  the  falls ;  hence  there  is  no  navigation  dependent  upon  the 
preservation  of  the  falls.  The  commercial  statistics  of  Minneapolis 
refer  entirely  to  the  products  of  the  water-power  and  shipments  of  lum- 
ber, flour,  groceries,  etc.,  by  rail. 

This  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  entry  ia 
Dninth,  Minn.  Collections  from  all  soarces  for  year  ending  December  31, 18S6, 
$4,591.74.  Valae  of  domestic  exportsfor  1866,  $2,419,847.  "  In  transit "  trade,  1886 : 
Valae  of  merchandise,  $94,450 ;  duties  on  same,  $52,576.97. 

Money  statement 

Jnly  1, 1886,  amonnt available $101.54 

Jaly  1, 1887,  amonnt  expended  daring  fiscal  year,  exolnsiye  of 

liabilities  outstanding  Jnly  1, 1886 $14.71 

Jnlyl,  1887,  outstanding  liabilities 86.83 

101. 54 

Amount  (estimated)  required  for  project  810, 000.  CO 

Amount  that  can  be  profitably  expended  in  fiscal  Year  ending  June  30, 1889  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


» 


Of  this  amount  $14.71  was  expended  daring  the  fiscal  year  ending  Jane  30, 1887. 
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A  A  2. 

JONSTEUCTION  OF  LOCK  AND  DAM  ON  MISSISSIPPI  RIVER  AT  MEEKER'S 

ISLAND,  MINNESOTA. 

The  project  for  this  work  is  given  in  the  report  of  the  Chief  of  Engi- 
xeers  for  the  fiscal  year  ending  June  30, 1874,  and  the  cost  estimated  at 
^922,121.46,  the  object  being  to  connect  with  the  improvement  of  the 
Vlississippi  liiver  below  Saint  Paul,  so  as  to  secure  steam-boat  naviga- 
Lion  ap  to  the  Falls  of  St.  Anthony. 

No  improvQ^ient  of  the  river  between  Saint  Paul  and  site  of  the  pro- 
posed lock  and  dam  has  been  authorized  by  Congress. 

Congress  by  act  approved  July  23, 1868,  made  a  grant  of  200,000  acres 
[)f  public  lands  to  the  State  of  Minnesota  to  aid  in  constructing  a  lock 
and  dam  at  this  point,  in  accordance  with  plan  and  estimate  previously 
submitted. 

By  act  approved  March  3, 1873,  Congress  appropriated — 

For  coDstmction  of  the  lock  and  dam  on  the  MiBsissippi  River  at  Meeker's  Ish'^nd, 
Miunesota,  according  to  the  sorveys  and  plans  of  the  War  Department,  ^jOOO :  Pro^ 
videdf  That  all  rights  and  claims  in  and  to  the  land  grant  made  to  the  State  of  Min- 
nesota for  the  above  work,  by  act  approved  Jnly  23,  1868,  shall  be  fully  relinqnished 
to  the  United  States  before  any  of  this  appropriation  is  expended. 

Koue  of  this  appropriation  has  been  used,  the  required  relinquishment 
not  having  been  made. 

This  appropriation,  but  little  more  than  2^  per  cent,  of  the  estimate, 
has  been  lying  unused  for  fourteen  years. 

A  survey  of  the  Mississippi  Biver  between  Saint  Paul  and  St.  An- 
thony's Falls,  provided  for  in  the  river  and  harbor  act  approved  August 
5, 1886,  is  in  progress,  and  upon  its  completion  a  full  estimate  of  the 
cost  of  an  improvement  will  be  rendered.  Consequently,  no  appropria- 
tion for  the  fiscal  year  ending  June  30, 1889,  is  asked  in  this  report. 

It  is  claimed  by  those  favoring  an  improvement  of  the  Mississippi 
Biver  to  the  Falls  that,  were  the  channel  made  navigable  to  that  point, 
a  large  portion  of  the  6,000,000  to  6,000,000  barrels  of  flour  annually 
manufactured  at  Minneapolis  would  find  its  way  to  market  by  river 
and  at  reduced  cost  to  consumers.  At  present,  a  light-draught  steamer 
ouly  makes  occasional  trips  from  the  Saint  Paul  steam-boat  landings  to 
points  in  the  vicinity  of  Meeker's  Island. 

This  proposed  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of 
entry  is  Dulntb,  Minn.  Collections  from  all  sonrces  dnring  the  year  ending  Decem- 
ber '61, 1886,  14,591.74.  Value  of  merchandise,  *4n  transit"  trade,  $94,540.  Dnties 
on  same,  |ry2,576.97.    Value  of  domestic  exports,  $2,419,847. 

Beyond  the  running  of  loose  saw-logs  over  the  portion  of  th^  river  to 
be  rendered  navigable  by  the  proposed  lock  and  dam  there  are  no  com- 
mercial statistics  of  importance  to  report. 

Money  statement 

Joly  1,  1886,  amonht  available,  subject  to  conditions  in  act $25, 000. 00 

July  1, 1887j  amount  ayailable,  subject  to  conditions  in  act 25, 000. 00 

J  Amount  (estimated)  required  for  completion  of  existing  project 897, 121. 46 
SabmittCMl  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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'     A  A  3. 

IMPROVEMENT   OF  THE    MISSISSIPPI   RIVER  ABOVE  FALLS   OF    SAIKT 

ANTHONY,  MINNESOTA. 

The  present  project,  under  which  work  has  been  carried  on  siuce  and 
including  18S0,  is  based  upon  the  project  for  the  improvement  of  252 
miles  of  the  river,  from  Gonradi's  Shoals  to  Grand  Bapids,  the  latter  tlie 
present  head  of  steam-boat  navigation ;  the  estimated  cost,  $54,127^, 
as  given  in  the  report  of  Febraary  8, 1875,  upon  part  of  the  Mississippi 
transportation  rentes  to  the  sea-board ;  plan  of  improvement  to  affoidS 
to  5  feet  depth  in  the  channel  by  removing  snags,  bowlders,  and  bars, 
and  confining  the  low-water  discharge  to  widths  practicable  for  navi- 
gation by  means  of  wing-dams  where  necessary. 

This  same  report  estimated  the  cost  of  improvement  of  the  river  be- 
tween the  Falls  of  Saint  Anthony  and  Saint  Cloud  at  $144,667.50,  the 
improvement  of  this  section  to  afford  5  feet  depth  in  the  channel  at  low 
water  between  the  Falls  and  Saint  Cload,  by  removal  of  sand^  gravel, 
and  bowlder  bars,  and  the  construction  of  wing-dams.  The  sam  of 
$20,000,  appropriated  by  act  of  Congress  approved  August  14,  1876, 
was  expended  between  those  places.  Prior  to  the  rendition  of  the  report 
and  estimate  of  February  8, 1875,  Congress  had  appropriated,  bj  act 
approved  June  23,  1874,  the  sum  of  $25,000  for  improvement  of  the 
river  above  the  Falls  of  Saint  Anthony,  which  was  also  expended  in 
improving  the  channel  between  the  Falls  and  Saint  Cloud. 

Steam-boat  navigation  having  discontinued  between  the  Falls  and 
Saint  Cloud,  a  distanceof  76  miles,  the  third  appropriation  made  by  Con- 
gress, that  of  $15,000,  by  act  approved  June  14, 1880,  was  applied  to  the 
stretch,  165  miles  in  length,  of  river  between  Aitkin  and  Grand  Rapids, 
which  stretch  is  included  within  the  distance  from  the  rapids  to  Con- 
radi's  Shoals,  as  have  been  all  subsequent  appropriations  for  improving 
the  river  above  the  Falls  of  Saint  Anthony. 

No  work  towards  this- improvement  was  performed  during  the  past 
fiscal  year,  there  being  no  funds  for  the  same,  the  last  appropriation  for 
the  work  having  been  made  by  act  passed  August  2,  1882. 

Amount  expended  on  the  present  project  to  June  30, 1887,  inclading 
outstanding  liabilities,  $35,000. 

Amount  expended  on  the  same  during  the  fiscal  year  ending  June 
30, 1887,  including  outstanding  liabilities,  $1.90. 

Before  work  of  improvement  commenced  under  the  present  plan  the 
stream  between  Aitkin  and  Grand  Bapids  was  so  obstructed  by  snags, 
bowlders,  and  leaning  trees  that  at  low  aifd  even  high  stages  of  water 
navigation  was  difficult,  and  sometimes  almost  impossible,  for  steamers 
drawing  less  than  3  feet  of  water.  There  is  now  a  genejal  depth  in  Uie 
improved  channels  of  3  feet  at  low  water,  though  many  masses  of 
gravel  and  bowlders  yet  require  to  be  removed  in  order  to  afford  saiB- 
cient  width.  Snags  form  more  or  less  every  season,  and  caving  bends 
furnish  leaning  trees  or  sweepers.  The  movement  of  ice  in  the  spring 
also  causes  deposit,  more  or  less,  of  bowlders  in  the  channels. 

The  three  completed  reservoirs  at  the  headwaters  of  the  Mississippi 
Biver,  above  Grand  Bapids,  may  be  relied  upon  henceforth  to  provide 
sufficient  depth  for  the  steam-boats  on  the  river  at  and  above  Aitldn, 
but  the  obstructions,  as  bowlders,  etc.,  should  be  removed,  as  they  con- 
tract the  channel  and  interfere  with  the  movements  of  steamers  at  any 
stage  of  water. 

The  rapid  caving  of  the  banks  in  many  places  is  due  to  the  i>owerfal 
wheel  of  the  steamer  Andy  OibsoUy  which  carries  passengers,  freight. 
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nd  sapplies  to  the  lambermen's  oamps  ^^nd  settlements,  the  steamer 
ein^  too  long,  over  all,  for  the  narrow  widths  and  sharp  bends  which 
ccar  on  this  part  of  the  stream. 

The  sum  of  $15,000  can  be  profitably  expended  daring  the  fiscal  year 
DdiD^  Jane  30, 1889,  in  continning  the  removal  of  obstructions  from 
be  river  between  Aitkin  and  Grand  Rapids,  the  piece  of  river  to  which 
team-boat  navigation  above  the  Fails  of  Saint  Anthony  is  at  present 
onfined. 

It  is  not  possible  to  obtain,  at  this  time,  complete  statistics  of  the 
omixierce  of  this  part  of  the  river  for  this  season  to  include  June  30. 
?bere  are  at  present  three  steamers  with  barges  engaged  in  freight 
,nd  passenger  transportation  between  Aitkin  and  Grand  Eapids.  The 
omparative  tables  of  commercial  statistics  herewith'  show  that  in  1880, 
he  year  in  which  the  ^ork  of  improvement  between  Aitkin  and  Grand 
iapids  commenced,  there  was  but  one  steamer  (with  its  barges)  plying 
between  those  pointa  and  that.  Though  the  amount  of  freight  trans- 
)orted  that  year  by  steamer  was  unusually  large,  the  freight  rates  , 
vere  from  75  cents  to  (1  per  100  pounds;  while  in  1883^  1884, 1885,  and 
L886,  the  rates  reduced  to  20  to  40  cents  per  100  pounds.  The  last- 
lamed  figures  obtained  in  1886,  at  which  time  there  were  three  steam- 
Mats  engaged  in  freighting  and  carrying  passengers  between  Aitkin 
md  Qrand  Eapids.  The  country  bordering  the  river  north  of  Aitkin 
IS  becoming  more  and  more  settled,  and  there  is  no  doubt  that  the  im- 
[)rovement  of  the  river  already  effected  by  the  United  States  Govern- 
neut  has  largely  contributed  to  the  increase  in  settlement. 

This  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  entry  is 
Dulathy  Minn.  Collections  from  all  soarces  dariup;  the  year  ending  December  31, 
1886,  $4,591.74;  valae  of  merchandise  ^'iu  transit^'  trade,  $94,540;  duties  on  same, 
152,576.97.    Valae  of  domestic  exports,  $2,410,847. 

ABSTRACT  OF   APPBOPRIATIONS    MADE    FOR    IMPROVING    MISSISSIPPI    RIVER    ABOVE 

THE  FALLS  OF  SAINT  ANTHONY,  MINNESOTA. 

By  act  approved  June  23,  1874 i •$25,000 

By  act  approved  August  14,  1876 *  20, 000 

By  act  approved  June  14,  lc80 15,000 

By  act  approved  March  3,  1881 10,000 

By  act  passed  August  2,  1H82 MOjOOO 

Total 80,000 

Original  estimates  for  the  work  between  Grand  Rapids  and  Conradi's 

Shoals 54,127.50 

Appropriations  by  acts — 

June  14, 1880 $15,000 

March  3, 1881 10,000 

August  2,  1882 10,000 

35.000.00 

Remaining  to  be  appropriated 19, 127.50 

Money  statement 

July  1,  1886,  amount  available $5.57 

July  1,  ls87,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 } |1.90 

July  1, 1887,  outstanding  liabilities 3.67 

5.57 

Amount  (estimated)  required  for  completion  of  exiatiuji;  project,  viz: 

improvement  between  Grand  Rapids  and  Conradi's  Shoals 19, 127. 50 

Amount  that  can  be  profitably  expended  m  fiscal  vear  ending  June  30, 1889    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

*  Made  and  expended  before  the  adoption  of  the  present  project. 
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COBCMSRCIAL  BTATISTIC8. 

Comparative  statement  of  the  ateam-hoat  huHnese  on  the  Mieeieaippi  JRiter  between  Aitkm 
and  Grand  Rapida,  of  the  loga  run,  and  of  the  lumber,  ahinglea,  and  lath  manufactured 
on  the  river  above  the  Talla  of  St.  Anthony,  for  a  period  of  aeven  yeara,  1880  to  18^ 
inolueive. 


Year. 


M880 
IHSL 
18(tt 
1883 
1884 
1885 

tl888 


Ste«m- 

Freight 

PaAaenKem 

boaU. 

carried. 

carried. 

No. 

Pound*. 

No, 

1 

7.874.230 

1,000 

] 

2,200,OUO 

1.540 

2 

8,0^0,0(0 

1.764 

2 

2,800.000 

1,100 

2 

10,000,000 

1,846 

2 

5,000,000 

2,400 

8 

8,000,000 

3,500 

Lopimn. 


FMt  B.  M. 

2^000.000 

238,000,000 

285.000,000 

420.000.000 

367,000.000 

817.088.000 

282,000,000 


Haonllactnred. 


Lumber. 


Feet  B.  M. 
241,157,088 
339. 162, 107 
423, 009, 250 
808,178,905 
389, 178, 905 
340.020,000 
282,248,700 


Shin^lea. 


No. 
68,440,125 
128, 532, 050 
168,844,000 
132, 2I«2. 450 
123,487.300 
122.534,000 
103,9^8,000 


49l.42r,108 
7«,  380^  790 
77.80^000 
83,193.825 
191,067. 
»S012, 
58L! 


*  Amoant  of  oommeroe  and  navigation  when  work  of  improvement  began, 
t  Amount  of  oommeroe  and  navigation  at  present  time  (1886). 

Shippers  of  freight  do  uot  insure  their  cargoes.  The  effect  of  the 
\rork  thus  far  ezecated  has  been  to  lower  the  rates  on  freight,  between 
Aitkin  and  Grand  Rapids,  about  50  per  cent. 

There  are  no  oampeting  routes  of  transportation,  as  the  steam-boats  do 
about  all  the  carrying  trade  during  the  seasons  of  navigation.  There 
were,  during  the  season  of  1886,  three  steamers  which  competed  with 
each  other. 

[NOTB. — FollowiDg  tbo  appropriation  of  115,000,  made  by  river  and  harbor  act  ap- 

§  roved  Jnne  14,  1680,  the  project  for  the  work  between  Grand  Rapids  and  Coniadi'a 
boals  was  adopted.]  » 

Following  are  rates  of  freigbt  from  Aitkin  to  Grand  Rapids,  from  1880^  when  work 
of  unprovement  began,  to  1886,  inclusive: 


9    Tears. 

Bate  per  100 
ponnda. 

Tears. 

BatoperlOO 
poDMJau 

1880 

10. 75  to  $1.00 
.75       LOO 
.75       1.00 
.60         .75 

1884 

Ml  40  tola.  50 

1881 

1885 

.25          .40 

1882 

1886 

.30           .40 

1888 

The  foregoing  table  shows  the  benefits  to  th^  community  in  the  matter  of  the  sav- 
ing of  expenses  in  getting  their  supplies  of  all  kinds  to  and  from  market. 


A  A  4. 

RESERVOIRS  AT  HEADWATERS  OF  MISSISSIPPI  RIVER. 

The  object  of  the  reservoirs  is  to  collect  surplus  water,  principally 
from  the  precipitation  of  winter,  spring,  and  early  summer,  to  be  sys- 
tematically released  so  as  to  benefit  navigation  upon  the  reaches  of  the 
several  streams  below  the  dams,  and  also  that  of  the  Mississippi  below 
Saint  PauL  Alleviation  of  floods  in  localities  near  the  proposed  reser- 
voirs expected  to  obtain  to  some  extent,  but  control  of  extended  floods 
or  freshets  covering  long  reaches  not  expected. 
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In  order  that  navigation  may  be  benefited  upon  the  Mississippi  above 
he  mouth  of  the  St.  Croix,  upon  the  St.  Croix,  the  Chippewa,  and  the 
lavigable  reaches  of  the  Wisconsin,  the  system  of  dams  proposed  for 
ach  must  be  carried  out,  and  no  benefit  of  consequence  *to  the  Missis- 
ippi  below  Lake  Pepin  can  be  predicted  unless  the  entire  system  be 
ftuilt. 

The  capacities  of  and  supply  to  the  proposed  reservoirs  are  discussed 
n  the  several  reports  upon  reservoir  surveys  of  January  15, 1879,  De- 
cember 12,  1879,  January  15, 1880,  and  January  16, 1881. 

Appendix  X,  Part  II,  pag:es  1457-1459,  Eeport  of  the  Chief  of  En- 
gineers, 1883,  contains  a  r^sumd  of  hydrolo^ical  observations' and  con- 
[clusions  based  thereon. 

The  project  for  this  work  may  be  said  to  have  been  adopted  in  1880, 
foUovring  an  appropriation  bv  Congress  for  the  work  by  act  approved 
Jane  14,  1880. 

The  system  as  originally  reported  upon  comprises  41  reservoir  dams 
in  Minnesota  and  Wisconsin,  at  an  estimated  first  cost  (omitting  that 
of  land,  etc.,  damages)  of  $1,809,083. 

The  dam  on  Pine  Biver  at  the  outlet  of  Cross  Lake,  Minnesota,  was 
fully  completed  in  October,  188G,  the  work  of  the  fiscal.year  consisting 
in  sodding  and  riprapping  slopes  of  embankment  and  in  filling  the  body 
of  the  dam  with  additional  stone ;  in  fi.nishing  the  dike  at  the  south 
end  of  Whitefish  Lake ;  and  in  filling  up  a  large  depression  in  the  bed 
of  Pine  River  just  below  the  apron  of  the  dam.  , 

The  dam  has  a  lift  of  17  feet,  and  was  constructed  as  follows : 
Total  length  of  dam,  1,600  feet.  Of  this  length  235  feet  are  of  crib- 
work  filled  with  rock.  The  crib-work  is*26  feet  wide,  rests  on  a  pile 
foundation,  and  is  provided  with  14  sluices,  viz,  13  sluices  4  by  4  feet 
in  the  clear,  and  one  log  sluice  10  feet  in  width.  The  piles  are  driven 
to  a  firm  bearing  and  capped  with  10  by  10  inch  and  12  by  12  inch  tim- 
bers. On  these  caps  is  laid  the  main  apron,  which  is  also  the  floor  of 
the  sluices.  This  flooring  is  oC  two  layers  of  plank,  one  8  inch  and  one 
4-inch  layer.  In  the  foundation  are  six  rows  of  sheet-piling,  five  of 
G-inch  and  one  of  8-inch  thickness,  the  8-inch  row,  the  principal  one, 
being  driven  to  a  depth  of  14  feet  below  the  caps.  Between  the  S-inch 
row  and  one.of  the  6-inch  rows  of  sheet-piling  is  a  trench  filled  with 
puddled  clay,  capped  with  a  layer  of  concrete.  Between  the  timber 
caps  and  under  the  flooring  the  space  is  filled  with  injected  cement 
mortar. 

The  length  of  the  embankment  and  dikes  is  1,265  feet,  the  embank- 
ment having  a  diaphragm  of  plank,  on  either  side  of  which  is  a  puddled 
core.  The  embankment  slopes  are  1  on  3,  and  revetted  with  sods  ^nd 
broken  bowlders.  The  wings  of  the  dam  are  of  strong  crib-work  filled 
with  stone.  The  hoisting  machinery  for  raising  the  sluice-gates  is  a 
worm  gearing  of  the  same  style  as  that  used  for  the  Winnibigoshish 
and  Pokegama  dams.  The  dike  at  the  south  end  of  Whitefish  Lake 
(the  lake  forming  part  of  the  Pine  Biver  Beservoir),  crossing  a  depres- 
sion between  that  lake  and  the  valley  of  Pelican  Brook,  is  167  feet  in 
leugth  and  13  in  height,  and  is  10  feet  wide  at  top,  with  slopes  of  1 
upon  3;  the  top  of  dike  is  5  feet  above  the  flowage  line  of  the  res- 
ervoir; a  diaphragm  of  6-inch  plank  extends  lengthwise  of  the  dike ; 
the  front  slope  and  top  of  the  dike  being  riprapped.  The  capacity  of 
this  reservoir  is  7,000,000,000  cubic  feet.  The  materials  for  construction 
were,  as  in  the  case  of  the  dams  already  built,  n^ostl^  obtained  in  tb^ 
^nntry  adjoining  the  dan^. 
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FoUowiug  are  the  samarized  items  of  material  for  the  Pine  Hirer  Bes* 
ervoir  during  the  fiscal  year: 

Rock  for  filliDg  and  slopes cubic  yards..  1,536 

Brash  fasciues do 391 

Sawed  timber , feet  B.  M..  4,173 

Sand  tilling cnbic  yanls..       365 

*  The  sand  filling  was  used  in  the  depression  in  the  bed  of  the  river  be- 
low the  dam.  Upon  this  filling  were  placed  391  cubic  yards  of  brash 
fasciues,  the  latter  covered  with  572  cubic  yards  of  large  and  small 
bowlders. 

TOTAL  SUMMARIZED  ITEMS  FROM  COMMENCEMENT  OF  WORK  UPON  THE  PINE  BIVKB 

RESERVOIR,   1884,  TO  JUNE  30,   1887. 

Embankment cubic  yards. .        13, 967 

Excavation do 6,60n 

Puddled  olay  and  filling  in  trench    do 1,271 

Concrete  in  trench do 80 

Rock  for  filling  and  slopes do.,..  6,27^ 

Brush do 557 

Round  piles  driven  in  foundation  and  coffer-dams number. .  92b 

Timber  in  dam,  and Ibr  coffer-dam feet,  B.  M..  1,496,016 

Iron,  including  drift-bolts,  spikes,  nuts  and  washers,  and  nails  ..pounds..       154,300 

Hoisting  machines , mounted..  15 

Total  of  timber  sawed feet,  B.  M..  1,728,046 

Thirteen  of  the  machines  are  for  hoisting  sluice-gates,  one  machine 
for  hoisting  log-sluice  wickets,  and  one  machine  for  hoisting  stdp- 
plank. 

The  timber  was  sawed  by  day  labor,  and  used  in  ddm  and  coffer-dam. 
for  building  quarters,  sheds,  flats,  stop-plank,  gates,  repairing  boat8^ 
gangplank,  track,  etc.  The  slabs  and  edgings  furnish^  fuel  for  the 
saw-mill  and  for  men's  quarters.  The  coffer-dam  was  of  two  parts ;  one 
built  in  the  winter  of  1884-'85 ;  the  other  during  the  fall  of  1885;  the 
object  being  to  provide  for  the  free  discharge  of  the  river  while  the 
work  was  in  progress.    All  the  work  was  done  by  day  labor. 

The  work  upon  the  dams  during  the  past  fiscal  year  has  been  in  lo- 
cal charge  of  Assistant  Engineers  Archibald  Johnson  and  John  Gul- 
len,  who  are  deserving  of  credit  for  the  faithfulness  and  zeal  .with  which 
they  discharged  their  duties.  Mr.  Johnson's  report  upon  operations  at 
the  Pipe  Eiver  Dam  is  herewith. 

Mr.  F.  T.  Hampton,  principal  assistant,  also  rendered  valuable  serv- 
ices in  connection  with  these  works  as  well  as  upon  others. 

CONDITION  OP  THE  WORK. 

In  addition  to  the  Pine  River  Reservoir  are  the  following : 


Boaerroir. 


Lake  WlDibigoshUli 

Leech  Lake 

Pokegama  Falls 


Completed  in-~ 


Aogast,1884.... 
September,  1884. 
October,  18d4... 


Capacity. 


Cubie  feet 
40,000,000,000 
22.000,000,000 
•  8,000,000,000 


Time  rraoired 
tottU. 


26m«ntba. 

2  jears. 

1  to2monUia. 


A  force  .of  watchmen  was  necessarily  employed  during  the  year  at 
the  completed  dams  at  Winibigoshish,  Leech  Lake,  and  Pokegama, 
and  also  at  Pine  River,  in  order  to  guard  the  works  and  the  property} 
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wliioli  consists  of  steamers,  saw-mills,  flats,  pamps,  and  tools.    The 
itV'a.tclimen  also  acted  as  dam-tenders. 

Ii^xpended  to  Jane  30,  1887,  upon  all  the  works,  including  outstand- 
ing liabilities,  $583,573.33,  which  amount  includes  cost  of  plant  and 
ve'ork.s,  examinations,  land  damages  and  attendant  examinations,  awards 
to  lodians  for  damages,  superintendence,  contingencies,  etc. 

X>aring  the  year  the  discharge  of  water  from  the  completed  reservoirs 
\ras  continuous,  varying  according  to  the  needs  of  the  river  and  so  far 
as  tlie  partially  completed  system  would  furnish  water.  The  details  of 
tlie  discharge  of  water  in  the  interest  of  navigation  during  the  season 
of  1886  are  given  in  my  report  and  project  submitted  to  the  Chief  of 
Sugineers,  November  5, 1886.  The  years  1885  and  1886  were  dry  ones 
for  M  innesota  and  parts  of  Wisconsin  and  Dakota.  The  average  annual 
precipitation  at  Saint  Paul  is  about  30  inches.  In  1885  it  was  25.33 
inches,  and  in  1886  but  21.89. 

From  June  1  to  October  31,  1886,  inclusive,  one  hundred  and  fifty- 
tbree  days,  the  reservoirs  added  to  the  volume  of  the  Mississippi  from 
l,00O  to  1,900  cubic  feet  of  water  per  second.    Had  this  flow  of  one  hun- 
dred and  fifty-three  days  been  compacted  into  a  period  of  ninety  days, 
from  August  1  to  October  31,  the  volume,  per  second,  would  have  been 
greater  and  the  depth  eft'ect  correspondingly  so.    From  such  observa- 
tions as  means  admitted  of  in  1885  and  1886  and  stated  in  my  reports  of 
December  18, 1885,  and  November  5, 1886,  both  of  wliich  are  here  re- 
spectfully referred  to,  it  appeared  that  when  the  river  stood  at  2  feet  on 
the  XT.  S-  Signal  Service  gauge  at  Saint  Paul,  the  effect  of  every  100 
cubic  feet  per  second,  of  water  added  to  the  river  and  steadily  main- 
tained, was  equivalent  to  increasing  the  depth  one-tenth  of  a  foot.    As 
the  river  rises  the  depth  effect  of  each  100  cubic  feet  of  water  decreases 
somewhat.    It  appears,  however,  from  examinations  in  1885  and  1886, 
that  the  effect  of  the  liberated  water  from  the  four  reservoirs  was  the  ad- 
dition of  1  foot  and  upwards  to  the'depth  at  Saint  Paul,  during  the  dry 
periods  of  those  years,  the  additional  depth  being  due  to  elevation  of  wa- 
ter-surface as  well  as  to  additional  scour.    When  the  river  reaches  very 
low  stages,  a  slight  increase,  even,  in  channel  depth,  if  only  enough  to 
lift  a  boat  free  from  a  bar,  may  decide  the  question  of  navigation  for 
the  rest  of  the  season.    The  system  of  reservoirs  was  proposed  as  a 
powerful  auxiliary  to  other  works  for  river  improvement. 

The  operations  of  the  reservoirs  in  the  interest  of  navigation  are 
much  impeded  by  the  action  of  lumbermen,  who  build  dams  at  the 
outlets  of  lakes  or  on  streams  tributary  to  the  Mississippi  Eiver  in 
order  to  gather  water  for  driving  their  logs.  Some  of  these  dams  are 
permanent  structures^  others  are  temporary.  In  the  basin  of  a  single 
tributary  to  the  Mississippi  above  Saint  Paul,  25  such  dams  exist  to-day ; 
some  of  them  have  been  lately  built.  There  are  probably  more  than 
ICO  such  dams  in  the  basin  of  the  Mississippi  Biver  above  Minneap- 
olis. One  dam  alone  on  Prairie  Eiver  impounds  enough  water  to  repre- 
sent a  discharge  of  800  to  1,000  cubic  feet  of  water  per  second  for  many 
days.  The  water  is  impounded  and  released  at  the  will  of  the  owners  of 
the  dams,  without  system,  other  than  to  get  immediate  results,  for  their 
own  drives  of  logs.  Many,  if  not  all,  of  these  private  dams  are  closed 
from  July  until  the  following  April,  in  order  to  collect  water,  thus  de- 
priving the  river,  during  the  seasons  of  drought,  of  water  needed  for 
navigation  and  power.  It  is  believed  that  15  to  20  per  cent,  of  the 
water  due  the  river  above  Minneapolis  is  controlled  in  this  way.  The 
water  is  liberated  in  the  spring  at  a  time  when  it  is  not  needed  for 
navigation  and  x>ower,  and,  on  the  other  hand,  is  withheld  from  the 


1670     REPORT   OF   THE   CHIEF   OF   EN&INEEBS,  U.  S.  AKMT. 

river  when  most  argen  tly  needed.  When  it  is  considered  that  the  head- 
waters of  the  St.  Croix,  Chippewa,  Wisconsin,  and  other  tribataries 
are  encumbered  by  similar  dams,  operated  in  a  like  manner,  the  very 
low  stages  of  water  that  frequently  occur  in  the  Mississippi  Biver  from 
its  sources  to  and  below  the  mouth  of  the  Wisconsin  Biver  may  be  in 
some  degree  accounted  for.  The  practice  of  withholding  water  from 
the  river  in  the  manner  stated  has  become  one  of  such  magnitude  that 
it  would  appear  as  though  legislation  in  the  premises  were  necessary. 
Log-driving  can  be  managed  so  as  to  reduce  the  present  waste  of  water, 
but  it  will  never  be  done  until  laws  are  enacted  to  control  it. 

In  my  annual  report  for  the  year  ending  June  30, 1886,  were  the  fol- 
lowing remarks : 

The  construction  of  reservoir  dams  commenced  in  Minnesota  for  the  reason  that 
the  first  appropriation  of  money  for  the  system  was  fbr  the  constmction  of  a  dam  a( 
Lake  Winnibigoshish,  and  again  beoanse  releases  against  damage  for  overflow  of 

Erivate  lands  were  volnntarily  offered  on  a  larse  scale ;  an4  for  the  same  reaaona  it 
as  continued  in  Minnesota.  It  wonld  seem  best  to  complete  the  reservoirs  at  the 
headwaters  of  the  Mississippi,  above  Minneapolis,  before  extending  the  work  in  other 
directions,  mainly  becanse  the  best  opportunity  will  thus  be  afforded  of  testing  in 
all  its  bearings  a  project  which  has  thus  far  proven  successful  from  an  ODg^ineeiiof 
point  of  view,  especially  so  far  as  the  ability  to  collect  water  is  conoemed,  thoan 
there  may  be  questions  as  to  expediency  that  do  not  come  within  the  province  of  tEe 
engineer,  and  leading  to  results  that  he  has  not  the  means  of  predicting. 

A  difficulty  was  encountered  early  last  season  at  the  Pine  Biver  res- 
ervoir dam  which  had  been  sufficiently  completed  to  admit  of  coHeoting 
a  considerable  quantity  of  surplus  water.  The  log-cut  of  the  Pine 
Eiver  Valley  was  unusually  large  during  the  preceding  winter  and  the 
log-drives' reached  the  dam  in  May  and  June  following,  with  unnecessa- 
rily long  intervals  of  time  between  their  arrivals,  instead  of  reaching  it 
promptly  and  in  compact  shape.  These  logs,  of  course,  had  to  be  ad- 
mitted through  the  sluice,  and,  owing  to  the  dilatory  manner  in  which 
they  were  handled  by  their  drivers,  were  fully  three  times  as  long  in 
passing  the  dam  as  there  was  any  necessity  for,  and  the  result  was  a 
great  expenditure  of  water. 

As  a  result  of  the  experience  of  last  season  the  loggers  were,  this 
year,  verbally  notified  that  logs  in  reasonably  large  booms  upon  reach- 
ingfthe  dam  would  be  sluiced,  and  that  as  soon  as  the  boom  had  passed 
the  dam  the  discharge  of  water  would  be  reduced.  This  was  carried 
out  in  spite  of  much  difficulty  with  the  loggers,  who,  through  the  em- 
ployment of  insufficient  crews  to  man  their  drives,  were  longer  in  slaic- 
ing  than  there  was  any  excuse  for. 

The  watchmen  at  the  dams  have  always  been  directed  not  toobstract 
the  passage  of  booms  of  saw-logs ;  but  they  have  also  been  directed  not 
to  allow  the  dams  to  be  used  for  the  furtherance  of  any  private  interest. 
The  act  of  Congress  passed  August  2,  1882,  in  appropriating  for  the 
reservoirs  contained  .the  following : 

Provided  further,  That  the  money  hereby  appropriated  shall  be  nsed  solely  for  the 
improvement  of  the  navigation  of  the  Mississippi  River  and  its  tribntaries,  and  do 
part  thereof  shall  be  exi>eudcd  with  the  view  to  theimprovement  of  private  property. 

The  river  and  harbor  act  of  Congress  approved  July  6,  1884,  re- 
peated that  provision. 

All  difficulty  in  regard  to  sluiciug  of  logs  and  waste  of  water  conse- 
quent thereupon  could  be  obviated  by  an  act  of  Congress  providing 
that  no  iog3  shall  be  sluiced  through  a  Government  reservoir  dam  be- 
fore August  1  of  any  year,  and  then  for  a  period  not  longer  than  forty 
days. 
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The  aDDual  cost  of  gaarding,  maintaining,  and  operating  the  reser- 
v^oir  dams  at  Lake  Winnibigoshish,  Leech  Lake,  Pokegama  Falls,  and 
X^ine  Biver  is  estimated  at  $12,000. 

The  original  project  for  reservoirs  at  the  headwaters  of  the  Missis- 
si  ppi  above  Minneapolis  provided  for  dams  at  Mud  Lake,  Vermillion 
]Ki  ver,  and  Gall  Lake,  in  addition  to  those  that  are  already  boilt.    Late 
experience  has  demonstrated  that  the  proposed  Mud  Lake  and  Vermil- 
lion Eiver  dams  can  be  dispensed  with,  as  the  three  reservoirs,  viz,- 
W  innibigoshish,  Leech  Lake,  and  Pokegama,  will  suffice,  if  the  lift  of 
-tlie  latter  be  increased  2  feet,  to  collect  water  above  Grand  Bapids. 
decent  investigation  also  leads  to  the  conclusion  that  the  cost  of  dam- 
£kges  from  creating  the  proposed  Gull  Lake  Reservoir,  at  present,  will 
l>e  excessive.    Gull  Lake  and  Biver  and  their  tributaries  are  now  en- 
eambered  with  numerous  logging  dams  owned  and  operated  by  private 
X>arties  and  held,  at  high  valuation. 

When  the  destruction  of  forests  ceases  in  the  valley  of  the  Missis- 
sippi above  Minneapolis,  and  forest-growth  and  timber-cutting  are  reg- 
ulated by  law,  the  reservoir  system  of  the  Upper  Mississippi  can  be  ex- 
tended to  include  the  Gull  Biver  and  Prairie  Biver  basins  and  oth- 
ers. The  system  will  then  attain  its  maximum  value  to  the  public. 
Q?hese  remarks  as  to  regulation  of  timber-cutting  and  forest-growth  ap- 
ply also  to  the  Saint  Croix,  Chippewa,  and  Wisconsin. 

It  is  proposed  to  apply,  with  the  approval  of  the  Department,  the 
sum  of  $37,500,  appropriated  by  act  of  August  5, 1886,  to  increasing 
theliftof  the  Pokegama  Beservoir;  to  maintaining, operating,  and  guard- 
iDg  the  four  completed  reservoirs ;  and  to  a  preliminary  examination  of 
Sandy  Lake  and  Biver. 

An  effective  reservoir,  and  one  as  valuable  as  that  originally  pro- 
posed for  Gull  Lake,  can  undoubtedly  be  created  at  Sandy  Lake  and 
Biver,  tributary  to  the  Mississippi  Biver  at  a  point  60  miles  ^bove  Ait- 
kin.   As  to  this.  Assistant  Engineer  Davenport  reports  as  follows : 

Sandy  Lake  has  an  area,  at  low  water,  of  about  9  square  miles ;  there  are  large 
areas  of  marsh  and  swamp  in  the  Yiclnity  of  the  lake  and  its  tributary  streams.  With 
a  head  of  5  feet  the  flowage  area  is  estimated  at  12  miles,  and  the  capacity,  with 
that  head,  would  be  about  1,500,000,000  cubic  feet,  sufficient  to  furnish  650  cubic  feet 
per  second  for  thirty  days. 

The  area  of  the  water-shed  is  estimated  at  370  square  miles,  which  would  give 
nearly  7,000,000,000  cubic  feet  for  the  annual  supply  (rainfall  estimated  at  27  inches ; 
one-fourth  rainfall  estimated  as  available). 

The  supply  from  the  water-shed  would  supply  a  much  larger  reservoir  than  would 
be  formed  by  a  5-foot  dam ;  but  as  the  banks  are  in  places  low,  it  is  believed  that  a 
mnch  greater  head  might  require  extensive  dikes.  This  only  can  be  determined  by 
a  survey. 

The  annual  cut  of  pine  from  this  section  is  about  5,000,000  feet,  B.  M..  and  it  is  es- 
timated that  the  total  quantity  now  standing  will  not  exceed  100,000,000  feet,  B.  M. 

The  outlet  from  the  lake  into  the  Mississippi  is  about  1  mile  lung.  At  the  narrow- 
est point  the  wiath  at  the  water-line  is  less  than  100  feet,  and  at  tne  top  of  the  bank 
will  not  exceed  300  feet  It  is  estimated  that  a  dam  something  similar  to  that  at 
Leech  Lake  could  be  built  for  $12,000. 

It  is  reported  that  some  o'f  the  lands  adjoining  the  lake  are  owned  by  private  par- 
ties, but  that  large  areas  are  still  in  possession  of  the  State  and  of  the  United  States 
Government. 

One  of  the  principal  objects  for  the  construction  of  a  dam  at  this  place  would  be  to 
prevent  the  temporary  loss  of  water  required  to  raise  the  lake  when  a  large  discharge 
IS  being  made  from  the  upper  reservoirs. 

Sandy  Lake  and  Biver  are  worthy  of  a  thorough  survey,  the  cost  of 
which  is  estimated  at  $4,000. 

The  report  of  December  18, 1885,  above  referred  to,  recommends  the 
condemnation  for  reservoir  purposes  of  certain  low  lands  or  meadows 
below  Pokegama  Falls  which  are  liable  to  be  damaged  by  the  maximum 
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flow  of  water  from  the  reserToirs.    These  lands  have  always  been  sub- 
ject to  overflow  from  natural  floods,  bat  they  produce  hay  when  sea- 
sons of  low  water  occur. 
The  cost  of  condemnation  of  these  lands  is  estimated  as  follows : 

400  acres,  at  average  cost  of' $8  per  acre $3,200 

CondeniDation  expeuses  (estiDiated) bOO 

Tbtal 4,000 

To  increase  the  lift  of  Pokegama  Eeservoir  2  feet  will  reqoire  the 
coustraction  of  two  dikes  at  the  eastern  end  of  the  resorvoir,  and  as 
follows : 

DIKE  IN  NORTHWEST  QUARTER  OF  NORTHEAST  QUARTER  OF  8RCTIOK  24,  TOWK5HIP 

55,  RANGE  25. 

36»000  feet,  B.  M.,  plank  for  diaphragm,  at  $20  per  M,  in  place .i $720. 00 

194  Bouare  rods  grabbing,  at|2 SndLOO 

Clearing  3  acres  of  timber,  at  $40 120.00 

Removing  2,214  cubic  yards  of  marshy  ground,  at  30  cents 664. 20 

5,725  cubic  yards  embankment,  at  40  cents 2,290.00 

179  square  rods  sodding  for  slopes,  at  $3 537.00 

Total 4,719.20 


DIKE  EAST  OF  HALE  LAKE. 

36,210  feet,  B.  M.,  plank,  at  $20  per  M,  in  place 724.20 

82  square  rods  of  grubbing,  at  $2 l&t.OO 

Clearing  2  acres  of  timber,  at  $40 80.00 

Removing  1, 1 11  cubic  yards  of  marshy  ground,  at  30  cents 3:i3. 30 

3,659  cubic  yards  embankment,  at  40  cents 1,463.60 

95  square  rods  sodding  for  slopes,  at  $3, 265.00 

Total 3,050.10 

For  both  dikes 7,769.30 

Quarters  for  men 500.00 

Contingencies,  15  per  cent,  including  alteration  of  hoisting  machinery  for 
log-sluice 1,240.  i9 

Total 9,609.69 

The  sum  of  $12,000  can  be  profitably  expended  daring  the  fiscal  year 
ending  Jane  30, 1889,  in  maintaining  and  operating  the  completed  dams. 

For  commerce  benefited  and  to  be  benefited  by  the  reservoir  sys- 
tem reference  mas<}  be  made  to  the  commercial  statistics  of  the  Missis- 
sippi, Saint  Groiz,  Chippewa,  and  Wisconsin  rivers. 

Amoants  appropriated  are : 

Act  approved  June  14,  18*0 |75,000 

Act  approved  March  3,  1881 150,000 

Act  passed  August  2,  1882 300,000 

Act  approved  July  5,  1884 60.000 

Act  approved  August  5, 1886 37,500 

Total 60,500 

Allotment  per  letter  from  office  of  Chief  of  Engineers,  November  9, 1881 .  1, 57S.  15 

Allotment  per  letter  from  office  of  Chief  of  Engineers,  January  SO.  1882.  176. 00 

Allotment  per  letter  from  office  of  Chief  of  Engineers,  April  21.  1 887. . .  &  60 
Awards  to  Indians  for  damag^es  in  connection  with  tne  building  of 
Leech  Lake  and  Lake  Winnibigoshish  dams,  letter  f^om  office  of  Cnief 

of  Engineers,  August  7,  1885 15,996L90 
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Allotted,  and  expended  by  officer  in  charge  for  meteorological  observa- 
.  tions,  borings,  examinations,  etc.,  at  proposed  dam-sites,  letter  from 

office  ofCbiefofEngineers,  May27,  1881 $7,500.00 

Expended  by  officer  in  charge  in  connection  with  the  building  of  four 

reservoir  dams  to  June  30,  1887,  including  outstanding  liabilities....      558, 319. 68 

Xotal  allotted  and  expended  to  Juno  30, 1887,  including  outstand- 
ing liabilities 583,573.33 

Estimated  cost  of  the  system  (omitting  that  of  land,  etc.,  damages)  ...  1, 809, 083. 50 
Amounts  appropriated  to  include  appropriation  by  act  approved  August 

5,  1886 622,500.00 

Remaining  to  be  appropriated 1,186,583.50 

Money  statement 

July  1,  1886,  amount  available $16,518.93 

Amount  appropriated  by  act  approved  August  5,  1880 37, 500. 00 

54, 018. 93 
July  1,1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $14,389.92 

July  1,  1887,  outstanding  liablities 702.34 

:    15,092.26 

Jalyl,  1887,  amount  available 38,926.67 

'  , ,      ,      ,         , 

f  Amoant  (estimated)  required  for  completion  of  existino;  project 1,186,583.50 

I  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      12,000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and    ■ 
t     harbor  acts  of  1866  and  1867. 
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Saint  Paul,  Minn.,  November  30,  1886. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  construction  and  cost 
of  Pine  Biver  Dam : 

This  dam  is  built  across  Pine  River  about  one-fourth  of  a  mile  from  where  it  leaves 
Croas  Lake,  and  is  located  in  the  west  half  of  the  northwest  quarter  of  section  21,  of 
township  137  north,  of  range  numbered  27  west  of  fifth  principal  meridian.  Its  dis- 
tance from  the  Mississippi  bv  river  is  about  18  miles;  and  its  distance  from  Brainerd, 
the  nearest  town,  is  about  30  miles  by  a  road. 

The  country  north  of  Brainerd,  and  in  the  vicinity  of  the  dam,  is  still  a  wilder- 
ileas,  and  about  the  only  business  carried  on  is  that  of  lumbering. 

The  river  at  the  dam-site  is  about  145.feet  wide,  acd  the  formation  consists  of  sand 
al^d  clayey  sand.  The  bed  of  the  river  at  this  point  is  covered  with  a  stratum  of 
clayey  sand  which  is  very  hard  and  impervious  to  water,  and  varies  in  thickness 
from  nothing  to  10  or  12  feet. 

Preliminary  operations  for  the  construction  of  this  dam  were  made  in  February, 
1884,  and  it  was  completed  in  November,  1886.  Supplies  of  all  kinds,  excepting  tim- 
lifv,  hay,  and  some  vegetables,  were  purchased  either  in  Brainerd  or  Saint  Paul.  All 
the  machineiy  used  was  received  from  Leech  Lake,  Winibigoshish  or  Pokegama 
dams^  which  reduced  the  cost  of  the  work  very  materially. 

8AW-]fILL  AND  SAWING. 

The  saw-mill  machinery  used  at  Pine  River  Dam  was  that  used  at  Leech  Lake  and 
Winibigoshish  dams,  and  was  transported  to  Pine  River  in  March,  1884.  The  con- 
stmction  of  the  saw-mill  was  commenced  in  April,  and  completed  in  June,  1884. 

The  capacity  of  the  saw-mill  for  the  timber  needed  in  the  dam  was  from  20,000  to 
25,000  feet  B.  M.  per  day  of  ten  hours.  The  sawing  was  commenced  in  the  latter 
part  of  May,  1884,  and  completed  in  October,  18S5.  As  the  lumber  was  being  sawed 
the  slabs  were  sawed  for  fuel  for  quarters  and  engines. 

The  total  amoant  of  timber  sawed,  according  to  the  mill-scale,  was  1,728,046  feet 
B.M. 
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forming  the  diaphragm  proper  in  the  foundation,  a  trench  was  dug  between  the 
ond  and  third  rows  of  6-inch  sheeting  8^  ieet  wide  and  7|  feet  deep  below  the  top  of 
the  caps.  The  water  was  kept  out  of  the  trench  with  a  6-inch  Heald  and  Siaco  pump. 
In  the  nor^h  half  of  the  dam  the  8-inch  sheet-piles  were  shod  with  straps  of 
iron  2  feet  long,  5  inches  wide  and  three-sixteenths  of  an  inch  thick.  This  savc^the 
pile  considerably  and  assisted  the  penetration.  In  the  south  half  of  the  Idam  a  cast- 
iron  shoe  was  used  for  most  of  the  8-inch  sheeting.  The  sole  of  the  Bockefc  was  3 
inches  thick  and  3  inches  wide  on  the  bottom,  with  a  bevel  of  If  inches  in  11^  inches. 
It  was  6  inches  deep  and  the  sides  were  one-half  inch  thick.  This  proved  to  be  a 
good  shoe,  and  the  bevel  about  right. 

In  driving  this  sheeting  a  2,000-pound  hammer  was  used,  operated  by  a  hoistii^s 
engine.  While  driving  throagh  the  sand  a  iot  of  water  from  a  half-inch  pil>e  coo-  , 
uected  with  a  hose  from  a  force-pump  workea  by  hand  power,  was  used  in  loosening 
the  sand  around  the  pile.  This  not  only  expedited  the  work,  but  enabled  ns  to  keep 
the  pile  in  actual  contact  with  the  preceding  one,  and  thus  nave  perfect  joints.  All 
these  sheet-piles  were  driven  into  a  firm  stratum  of  clay.  They  were  driven,  as  well 
as  the  4-inch  and  6-inch  sheet-piles,  until  the  penetration  was  not  more  than  one- 
quarter  of  an  inch  from  the  blow  of  a  2,000-pound  hammer  falling  from  8  to  12  feet.  A 
oast-iron  cap  or  follower  with  a  rectangular  socket  at  the  lower  end  to  receive  the 
head  of  the  pile,  and  a  wooden  block  placed  in  a  circular  socket  at  the  npper  end  to 
receive  the  blows  of  the  hammer,  was  used.  This  saved  the  head  of  the  pile  from 
brooming. 

FILLING  TRBNCH  AND  BBTWEEN  AND  UNDER  CAPS. 

The  trench  to  a  depth  of  6  feet  under  the  crib-work  was  filled  with  a  mixture  of  clay 
and  sand.  There  seemed  to  be  enough  clay  in  it  to  fill  the  voids  in  the  sand.  The 
last  25  feet  at  each  end  and  beyond  the  crib-work  was  entirely  filled  with  this  mate- 
rial.   In  its  natural  state  it  is  a  sort  of  hardpan. 

Under  the  crib-work  in  the  trench,  the  last  18  inches  were  filled  with  concrete. 
The  proportions  used  In  the  north  half  were  1  part  cement,  2  parts  sand,  and  4  parts 
broken  stone.  In  the  south  half,  1^  parts  cement,  2  parts  sand,  and  4  parts  biokeo 
stone  were  used. 

Between  and  under  the  caps,  the  spaces  were  filled  with  a  sandy  clay,  sandy  loam 
and  sand,  all  well  tamped  and  rammed  under  the  flooring  as  it  was  laid.  Sandy  clay 
was  invariably  placed  next  to  sheeting. 

FLOOBINO. 

The  flooring  of  the  dam  consists  of  two  courses,  the  first  being  8  inches  and  the 
second  4  inches  thick.  The  8-inch  course  is  fastened  to  the  caps  with  |-inchby  16- 
iuch  drift-bolts  of  round  iron,  one  bolt  at  each  end  and  one  at  each  intersection  with 
a  cap.  The  4-inch  course  is  fastened  to  the  8-inch  with  |-inch  by  9-inch  bcwt-spikes, 
two  at  each  end  and  one  every  three  or  four  feet,  alternating  from  side  to  side.  After 
the  flooring  was  laid,  cement  was  injected  into  it  through  a  16-f6ot  gas-pipe  and  all 
the  spaces  filled. 

CRIB-WORK  OF  THE  DAM. 

Commencing  at  the  north  side,  the  crib- work  may  thus  be  described : 
First  is  a  crib  16  by  28  feet,  extending  into  the  embankment.  Connected  with  this 
is  the  north  log-sluice  pier,  which  is  85  feet  long.  At  the  upper  end  of  the  log-sloice 
pier  and  framed  into  it  is  the  north  upper  wing-wall,  flaring  out  at  an  angleof23*^  :^. 
and  stepping  down  with  a  slope  of  about  3  horizontal  to  1  vertical  until  a  level  of  15 
feet  above  the  floor  is  reached.  The  upper  end  of  this  wing- wall  is  54  feet  long,  and  is 
parallel  to  the  axis  of  the  dam.  Next  is  a  clear  0|)ening  of  10  feet  wide  above  the  floor 
for  the  log  sluice.  The  walls  of  the  sluice  are  lined  with  3-inch  and  the  floor  with 
4-inoh  oak  plank.  It  has  5  vertical  slots  for  stop-plank,  the  upper  one  being  at  the 
face  of  the  crib- work  for  the  sluices,  and  the  others  below  this  and  15  feet  apart.  In 
each  wall  of  the  log-sluice  piers  is  an  inclined  slot  with  a  slope  of  7  horizontal  to  1 
vertical.    The  upper  sides  of  these  slots  are  3  feet  above  the  floor  at  the  lower  end. 

In  these  slots  can  bo  placed  8  by  12  inch  horizontal  timbers  with  an  angle-iron  at 
the  npper  side  to  form  a  slide  for  logs  when  too  much  water  would  pass  thiongh  oo 
the  floor  of  the  log  sluice.  Next  is  the  south  log-sluice  pier,  12  feet  wide  and  85  feet 
long;  and  framed  into  this  is  the  crib- work  for  the  sluices  and  waste  sluices.  This 
portion  is  129  feet  long  and  26  feet  wide.  It  has  13  sluices  4  by  4  feet,  lined  with 
4-inch  plank,  and  controlled  by  gates  operated  bv  worm-gear  machines  and  racks. 
The  floor  of  these  slulcesis  the  floor  of  the  dam,  and  is  18  inches  below  low  water.  Id 
the  top  of  the  crib- work  there  are  14  waste  sluices,  4  feet  wide  and  5  feet  deep,  and 
walls  lined  with  2-inch  plank«  The  floor  of  these  waste  sluices  is  3^  feet  below  the 
flowage  line,  and  they  are  controlled  by  4-inch  stop  plank  at  the  lower  end.  The 
cross-ties  in  the  crib-work  for  the  sluices  are  9  feet  irom  center  to  center,  and  are  al- 
lowed to  project  6^  feet  above  the  npper  walls  and  4  feet  below  the  lower  walls. 
They  are  filled  in  between  with  blocks  and  then  faced  with  two  courses  of  3-inch  plank 
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which  slots  are  formed  at  the  tipper  and  lower  ends  for  stop  plank,  which  can  be 
ted,  if  necessary^  instead  of  the  gates.  The  next  portion  of  the  crib-work  is  the  soath 
Lore  pier,  73^  feet  long  and  12  feet  wide.  Connected  with  the  npper  end  is  a  wing- 
all  40  feet  long,  similar  to  the  one  on  the  north  side.  The  top  of  the  two  log-slnice 
era  and  the  south  shore  pier  is  84  feet  long  at  a  level  of  21  feet  above  the  floor,  and 
ep  down  in  front  to  conform  to  the  slope  of  the  embankment.  The  lower  end  of  each 
tore  pier  has  a  win^-wall  16  feet  long  and  9  feet  high.  The  crib-work  of  the  sluices 
20  feet  above  the  floor,  and  the  16  by  28  foot  cribs  21  feet,  or  2^  feet  above  the  flow- 
;e  line. 

The  most  of  the  timber  below  low  water  is  Norway  pine.  The  walls  of  the  crib- 
ork,  croes-tiesi  and  longitudinal  ties  for  a  height  of  15  feet  above  the  floor,  and  the 
iner  11  cribs  between  the  waste  sluices,  are  of  12  by  12-inch  white  pine.  The  re- 
3inainder  is  of  10  by  10-inch  Norway  pine.  All  the  crib-work  is  constructed  with  1 
y  20-inoh  bolts  and  {-inch  by  20-incn  bolts  of  round  iron,  lu  the  walls  the  bolts 
re  abont  4  feet  apart,  and  in  the  ties  they  are  used  at  the  intersections. 

EMBANKMENT  OF  DAM. 

The  embankment  of  the  dam  is  built  3  feet  above  the  flowage  line,  and  all  of  it  has 
lopeB  of  3  horizontal  to  1  vertical.  In  the  north  embankment  the  first  210  feet  has  a 
vtdth  at  the  top  of  14  feet  before  any  sodding  or  riprapping  was  placed  on  it.  The 
latoral  surface  along  this  portion  is  from  1  to  8  feet  below  the  flowage  line.  The  re- 
nainder  of  the  north  embankment,  885  feet,  has  a  width  of  top  of  only  10  feet  or  28 
5Bet  at  the  water-line.  Along  this  portion,  however,  the  natural  surface  of  the 
ground  is  only  2i  feet  below  the  flowage  line  at  the  lowest^  places.  The  top  of  the 
soath  embankment,  which  is  190  feet  long,  is  14  feet  wide.  Here  the  natural  surface 
Ls  from  0  to  10  feet  below  the  flowage  line. 

There  is  a  timber  diaphragm  in  the  center  of  the  entire  embankment,  and  it  is  cut 
off  1  foot  above  the  flowage  line.  In  the  north  embankment,  the  first  25  feet  is  spliced 
to  the  8-inch  sheeting  in  the  trench.  1%  is  6-inoh  timber  battened  with  1-inch  boardd. 
The  next  110  feet  is  also  G-lnch  plank,  and  beyond  that  for  90  feet  it  is  4- inch  plank, 
all  down  at  least  10  feet  below  the  natural  surface  of  the  ground.  This  is  also  bat- 
tened with  inch  boards.  Along  the  225  feet  is  a  puddled  wall  of  clayey  sand.  The 
top  of  it  is  1  foot  above  the  diaphragm,  where  it  is  6  feet  wide.  It  extends  down 
to  the  bottom  of  the  diaphragm,  and  its  slopes  are  3  inches  horizontal  to  12  inches 
vertical.  The  rest  of  the  north  embankment  has  a  diaphragm  of  2-inch  plank,  ex- 
tending down  4  feet  below  the  natural  surface  of  the  ground.  In  the  soutn  embank- 
ment there  is  175  linear  feet  of  6-inch  diaphragm.  The  first  25  feet  is  spliced  to  the 
8-incb  sheeting  in  the  trench,  and  extending  into  the  hill  25  feet  beyond  where  the 
flowage  line  cuts  it.  It  is  battened  the  same  as  the  other.  At  this  end  is  a  bed  of 
clay  and  sand  mixed,  in  which  a  trench  2  feet  deep  was  dug,  and  in  which  was  set  the 
timbers  of  the  diaphragm.  Along  this  diaphragm  is  a  puddled  core  the  same  as  on 
the  north  side.  In  constructing  the  diaphragm  of  6-inch  and  4-inch  plank,  the  first 
piece  was  drift-bolted  to  the  crib- work  at  each  end,  and  then  each  succeed  lug  piece 
was  drift- bolted  to  the  previous  one  with  2  f -inch  bolts. 

Tho  material  in  the  slopes  of  the  embankment  is  sand  and  sandy  loam,  the  last  12 
inches  on  top  and  in  slopes  being  from  the  first  6  inches  of  the  ground  in  the  vicinity. 

The  whole  of  the  south  embankment,  and  the  first  225  feet  of  the  north  enibank- 
i&ent,  has  been  covered  with  6  inches  of  sod.  The  upper  slope  and  the  first  3  feet  of 
the  top  has  been  covered  with  6  inches  of  broken  stone  of  the  size  of  cubes  of  1|  or  2 
inches.  The  upper  slopes  and  top  of  the  embankment;  so  far  as  sodded,  were  then 
covered  with  12  inches  of  riprap  of  bowlders. 

DIKE. 

The  dike  is  located  on  the  line  between  sections  21  and  22,  township  127  north, 
i^n^e  28  west  of  fifth  principal  meridian.  It  is  167  feet  long,  and  has  slopes  of  3 
horizontal  to  1  vertical.  The  top  is  10  feet  wide  and  5  feet  above  the  flowage  line. 
The  lowest  part  of  the  grocnd  on  which  it  is  built  is  8  feet  below  the  flowage  lino. 
Three  feet  below  the  lowest  place  is  a  bed  of  clay  8  feet  thick.  A  trench  4  feet  wide 
at  tho  bottom  was  dug  until  the  clay  was  reached  between  the  points  where  the  flow- 
Age  line  cuts  tho  slope  of  tho  ravine  at  each  end.  A  6-inch  diaphragm  134  feet  long 
battened  with  inch  boards  was  set  in  the  clay  bed  a  depth  of  2^  feet.  At  each  end  of 
this,  20  sheet-piles  were  then  driven  for  greater  security.  The  slopes  were  then  coii- 
stnicted  of  sand  and  sandy  loam,  and  the  upper  slope  covered  with  about  15  inches 
of  riprap,  and  the  top  with  12  inches  of  riprap  of  bowlders. 

ROCK. 

The  necessary  rook  for  Pine  River  Dam  was  collected  around  Cross  Lake  and  along 
the  river  for  a  distance  of  2^  miles  below  the  dam.  AU  tho  small  rock  were  taken 
out  along  the  riveri  and  the  large  ones  left  in. 
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HEIGHT  Ain>  LKKGTH  OF  DAM. 

The  dam  is  built  for  a  17-foot  head  above  the  low  water  of  September  II,  I8B0, 
nnd  is  1,500  feet  lon^.  The  dam  and  dike  together  is  1,667  feet  long.  Of  this  length 
235  linear  feet  is  crib-work  filled  with  rock. 

The  elevation  of  the  floor  above  the  sea-level  is  1,218. 196  feet.  The  elevation  of  the 
low  water  of  September  11,  18d0,  was  1,219.696,  and  the  elevation  of  the  flowa^  line 
is  1,2:36.690. 

RIPRAPPINO  BELOW  LOG  SLUICE. 

During  the  spring  of  1886,  while  logs  to  the  amount  of  44,000,000  feet,  B.  li.,  wen 
passed  turongh  the  log  slaice,  a  hole  100  feet  long,  60  feet  wide,  and  18  feet  deep  at 
the  center,  was  formed  by  the  soooring  action  of  the  heavy  discbai^e  through  the 
sluice.  It  was  oval-shaped,  and  had  perpendicular  walls  8  feet  deep.  The  annual 
sluicing  of  logs  would  increase  the  scour,  until  eventually  the  dam  would  be  under- 
mined. To  arrest  its  progress,  the  following  work  was  commenced  on  October  7  and 
finished  November  13. 

The  first  work  done  was  to  fill  around  the  mouth  of  the  hole  until  a  slope  wae 
formed  and  the  depth  at  the  center  r^uced  to  12  feet.  Then  a  large  mat  of  brush, 
made  of  fascines  1  foot  in  diameter  and  12  feet  long,  covering  the  entire  area  and  con- 
taining 262  cubic  yards,  was  sunk  by  loading  it  with  manure  and  sand.  The  mat 
was  constructed  from  the  lower  end  by  laying  down  a  tier  of  fascines  bound  together 
by  ropes ;  the  second  tier  was  laid  so  as  to  overlap  half  of  the  first  tier,  and  so  on  nn- 
til  the  upper  end  at  the  mouth  of  the  log  sluice  was  reached,  the  points  of  the  brush 
being  up-stream.  The  mat  was  then  covered  with  larae  bowlders  weighing  from  500 
to  2,800  pounds  each|  which  were  flat-boated  in  from  Cross  Lake  and  unloaded  on  the 
mat.  Between  the  month  of  the  hole  and  the  north  shore,  the  space  was  covered  with 
brush,  similar  to  the  mat,  and  covered  with  small  bowlders  from  6  to  10  inches  in 
diameter.  This  riprapping  is  about  one  foot  thick.  The  work  is  now  in  good  shi^, 
and  may  never  neea  any  more  work  done  there.  If  it  does,  there  is  some  rock  around 
Cross  Lake  and  below  the  dam  which  can  be  easily  got  in. 

The  total  amount  of  material  put  in  place  was  as  follows: 

Coblo  yardiL 

Brush 391 

Small  bowlders • 144 

Large  bowlders  weighing  from  500  to  2,800  pounds  each 32d 

ESTIMATES    OF    WORK    DONE    AND    MATERIALS    PUT    IN  PLACE    AT  PINE    RITES  DAM 

DURING  ITS  CONSTRUCTION. 

Embankment,  13,967  cubic  jta^  ^8,698  cubic  yards  sand  and 
sandy  loam,  2,318  cubic  yards  clay  and  sand  puddle  wall, 
616  cubic  yards  sod  covering,  11,632  cubic  yards  embank- 
ment at  dam,  and  2,335  cubic  yards  embankment  at  dike) : 

At  42i  cents  per  cubic  yard,  labor 15,941.56 

Contingencies,  at  18.5  cents  per  cubic  yard 2, 591. 63 

Total  (labor  and  contingencies,  at  61.0-|-  cents  per  cubic 

yard) $8,533.19 

Excavation  of  foundation  and  for  diaphragm  (6,606  cubic  yards) : 

Labor,  at  47.3  cents  per  cubic  yard 3,129.33 

Contingencies,  at  40.7  cents  per  cubic  yard ^ 2, 692. 13 

Total  (labor  and  contingencies,  at  88.1  cents  per  cubic 

yard) 5,821.46 

Puddled  clay  and  sand  filling  in  trench  and  between  and  under 
caps  (1,271  cubic  yarcb) : 

Labor,  at  98.05+ cent?  per  cubic  yard 1,246.25 

Contingencies,  at  59. 1-|-  cents  per  cubic  yard 751. 36 

Total  (labor  and  contingencies,  at  $1,571-1-  per  cubic  yard) 1, 997.61 

Concrete  (80  cubic  yards) : 

Labor,  at  f5.828-H  per  cubic  yard 466.28 

Material  and  contingencies,  at  $7,726  per  cubic  yard 618. 08 

Total  (labor,  material,  and  contingencies,  at  $13.5545  per 
pubic  yard) ,..,,.•,,•.,,.,„...,..,.,, ,,.,, 1,084.36 
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3c1c  ,  6,272  cubic  yards  (3, 534  cubic  yards  in  crib- work ;  682  cubic 
yards  in  boom  piers;  166  cubic  yards  riprap  above  and 
below  dam,  and  472  cubic  yards  below  loff  sluice;  289 
cubic  yards  broken  stone  on  slopes ;  811  cubic  yards  rip- 
rap on  embankment,  and  318  cubic  yards  on  dike): 

X^abor,  at|L35-|-per  cubic  yard ^,481.06 

Oontiugencies,  at  484-  cents  per  cubic  yard 3, 030. 10 

Total  (labor  and  contingencies,  at  $1.8354-  per  cubic  yard) |1 1,511. 16 

Km  ell,  557  cubic  yards : 

I^iabor,  at  $1.12  percubic  yard 627. 40 

loond  piles  in  foundation,  749 :  . 

Labor,  at  $2.926-1- per  pile 2,191.66 

Material  and  contingencies,  at  $3,731  i)er  pile 2, 795. 08 

Total  (labor,  ma:erial,  and  contingencies,  at  $6. 657-{- per 

pile) 4,986.73 

rimber  in  dam,  boom  piers,  and  dike,  1,178,912  feet,  B.  M. : 

lL.abor,  at  $7.965+ per  M  feet,  B.  M 9,391.20 

Tinaber,  iron,  and  contingencies,  at  $25,687  per  M  feet,  B.  M  .  30, 283. 80 

Total  (labor,  timber,  iron,  and  contingencies  at  $33.65+ 

per  M  feet,  B.  M) 39,675.00 

Sbeet  piles  in  dam,  1,943  (or  183,600  feet,  B.  M.) : 

Labor,  at$1.778-h  perpile ♦ 3,456.39 

Material  and  contingencies,  at  $3.276-|-  per  pile 6, 366. 14 

Total  (labor,  material,  and  contingencies,  at  $5,055  per 

sheet  pile)...*. 9,822.53 

Summary  of  total  sawed  timber  in  dam  (1,362,512  feet,B.  M.)  at 

$36.32+  for  labor,  material,  and  contingencies 49, 497. 53 

Coffer-dam,  688  linear  feet  (containing  176  round  piles,  1,387  cu- 
bic yards  of  filling^  and  133,504  feet,  B.  M.)  at  $12.92  per 
linear  foot  (including  cost  of  removing  the  coffer-dam).    8, 894. 16 

Sawing  timber,  1,728,046  feet,B.  M.,at  $5.06  per  M  feet,  B.  M. 
( including  cost  of  dismantling  the  saw-mill  and  removing 
the  machinery  a  distance  of  1,500  feet  and  building  a 
house  20  by  34  feet  over  it) 8,752.58 

13  sets  of  gate  machinery  and  2  sets  of  castings  for  hoisting  ap- 
paratus for  log  sluice 1,994.86 

Cost  of  freight,  setting  up,  and  boxes  for  covering  gearing 797. 88 

2,792.74 

Total  cost  of  dam 86,852.18 

Dam  tenders,  quarters,  and  stable 843.82, 

Amoant  paid  for  damages  to  lands  above  the  dam,  United  States 

district  attorney's  fees,  surveys  at  and  below  dam,  etc . .    2, 690. 92 

3,536.74 

Grand  total 90,388.92 

In  the  above  estimate  of  work  done  and  materials  put  in  place,  the  cost  of  the  quar- 
ters, supplies,  all  temporary  work,  all  materials  purchased  and  all  contingencies  are 
charged  to  the  units  ot  work  done  and  materials  put  in  place  in  the  dam  and  dike. 

The  total  amount  of  iron  purchased  for  the  dam,  not  including  the  gate  machinery. 
Tvas  154.382.5  pounds.  This  is  an  average  of  113.3  pounds  per  M  feet,  B.  M.,  for  all 
the  timuer  put  in  place  in  the  dam. 

During  the  construction  of  the  dam  the  laborers,  as  a  rule,  were  paid  $1  per  day 
and  their  board.  The  cost  of  freighting  from  Brainerd  to  the  dam  was  from  40  to  50 
cents  per  100  pounds.  With  proper  management  of  the  dam  it  ought  to  last  fifteen 
years  at  least. 

In  conclusion  I  wish  to  acknowledge  my  indebtedness  to  A.  O.  Powell,  assistant 
engineer,  and  Andrew  McKenzie,  master- laborer,  for  their  valuable  assistance  in 
carrying  on  the  work. 

Very  respectfully,  your  obedient  servant; 

Abchibald  Johnson, 

A99i9tant  Engineer ^ 
Chas.  J.  Allen, 

^ajor  o/EngineerB,  U,  S^  4, 
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letter  of  the  chief  op  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtofij  1).  C,  June  3, 1887. 

Sir:  The  appropriation  of  August  5, 1886,  for  coutinuing^  operationa 
upon  the  reservoirs  at  the  headwaters  of  tfie  Mississippi,  having  been 
made  conditional  upon  the  opinion  of  the  Chief  of  Engineers  that  the 
expenditure  of  this  appropriation  and  the  ultimate  completion  of  this 
part  of  the  reservoir  system  will  adequately  improve  navigation,  the 
views  and  opinions  of  the  Board  of  Engineers  were  desired  npon  the 
effect  of  the  reservoir  discharges  on  the  depth  of  water  at  and  below 
Saint  Paul,  reported  by  Major  Allen,  and  the  advantages  to  navigation, 
if  any,  that  they  indicate  as  likely  to  accrue  from  a  continuation  of  Uie 
operations  projected. 

I  have  the  honor  to  submit  herewith  the  report  of  the  Board,  dated 
May  24,  made  in  compliance  with  these  instructions,  from  which  it  will 
be  seen  that  after  patient  and  thorough  investigation  of  the  subject  the 
Board  concludes  that  the  region  already  occupied  by  reservoirs  is  ex- 
ceptionally well  suited  for  the  system,  and  the  dams  have  accomplished 
all  that  was  reasonably  to  be  expected  of  them.  They  now  adequately 
improve  navigation  in  the  sense  that  they  render  a  fair  return  for  their 
cost ;  and  in  the  opinion  of  the  Board  they  should  be  completed  by 
raising  the  Pokegama  Dam  2  feet  and  by  building  a  dam  in  the  Sandy 
Lake  district,  as  recommended  by  Major  Allen  fin  his  project  of  Novem- 
ber 5, 1886,  herewith  also  submitted),  if  more  elaborate  surveys  in  that 
vicinity  confirm  present  indications. 

The  Board  does  not  favor  the  extension  of  the  system  to  the  St 
Croix,  the  Chippewa,  and  the  Wisconsin  at  present,  believing  that  the 
funds  applied  to  the  bed  of  the  river  in  contraction  works,  dredging 
the  crests  of  the  troublesome  bars,  etc.,  will  yield  better  returns.  That 
method  has  proved  effective  so  far  as  applied  to  the  Upper  Mississippi, 
and  it  will  be  soon  enough  to  consider  the  advisability  of  re-inforcing  it 
by  new  reservoir  systems  when  the  necessity  therefor  has  been  dem- 
onstrated. 

Concurring  in  these  conclusions  of  the  Board,  it  is  my  opinion  that 
<<  tbe  expenditure  of  this  appropriation  and  the  ultimate  completion  of 
this  part  of  the  reservoir  system  will  adequately  improve  navigation  f 
and  I  would  recommend  that  Major  Allen  be  instructed  to  proceed  with 
the  expenditure  of  the  appropriation  of  $37,500  made  in  tbe  river  and 
harbor  act  of  August  5, 1880,  in  the  manner  pointed  out  by  the  Board, 
and  that  his  project  of  November  6, 1880,  be  approved. 
Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 
Brig.  Oen,j  Chief  of  Engineers. 

Hon.  Wm.  C.  Endicott, 

Secretary  of  War. 

[First  indorsoment;.) 

War  D£pabtment, 

June  6, 1887. 
Approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedaia, 

Chief  Clerk 
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bepobt  of  the  board  of  engineers. 

The  Board  of  Engineers, 

New  York,  May  24,  1887. 

:  The  Board  of  Engineers  to  which  was  referred,  by  De- 
urtment  indorsement  of  November  18,  1886,  the  communication  of 
jfcj.  O.  J.  Allen,  Corps  of  Engineers,  relative  to  a  project  for  the  appli- 
ktioTi  of  $37,500,  appropriated  by  river  and  harbor  act  of  August  6, 
(80,  for  reservoirs  at  the  headwaters  of  the  Mississippi  River,  with,  a 
truest  for  the  ''views  and  opinions  of  the  Board  upon  the  effect  of  the 
jiaervoir  discharges  on  the  depth  of  water  at  and  below  Saint  Paul," 
he,  liaa  the  honor  to  submit  the  following  report : 

Tbo  improvement  of  low-water  navigation  upon  the  Upper  Missis- 
ippi  toy  means  of  artificial  reservoirs  constructed  near  its  sources  first 
ttracted  attention  shortly  after  the  close  of  the  war.  Surveys  to  ob- 
ain  the  needful  data  were  begun  in  18(56,  and  were  prosecuted  until 
870  l>y  General  Warren.  They  were  continued  by  Major  Farquhar  in 
874^  in  connection  with  the  examinations  for  transportation  routes 
o  tbe  seaboard.  In  1878  Congress  made  an  appropriation  for  a  still 
nore  elaborate  investigation,  and  Captain  Allen  was  placed  in  charge 
>f  tlie  work.  The  details  of  these  preliminary  examinations  are  pro- 
moted in  the  Annual  Heports  of  the  Chief  of  Engineers  and  in  Ex- 
3cuti  ve  documents  of  the  Senate  and  House  of  Representatives.  Finally, 
Congress  inaugurated  works  of  construction  by  act  npproved  June  14, 
1880. 

OENERAL  PROJECT  FOR  RESERVOIRS. 

The  general  project  contemplated  the  creation  and  maintenance  of 
reservoirs  upon  the  headwaters  of  tbe  Upper  Mississippi,  the  St. 
Croix,  the  Chippewa,  and  the  Wisconsin,  "for  the  purpose  of  regu- 
lating the  volume  of  water  and  improving  the  navigation  of  said 
rivers  and  that  •of  the  Mississippi  River."  The  proposed  works  in  all 
comprised  forty-one  reservoir  dams  in  Minnesota  &nd  Wisconsin,  of 
^hich  the  estimated  first  cost  (exclusive  of  land  and  damages)  was 
$1,809,083. 

THE   EXTSTINO  UPPER  MISSISSIPPI  SYSTEM. 

Work  was  begun  near  the  sources  of  the  Mississippi,  where  the  river 
traverses  a  plateau  dotted  with  lakes  and  swamps,  abont  1,300  feet 
above  the  sea-level.  The  annual  precipitation,  although  subject  to 
great  variation,  averages  at  least  25  inches.  Of  the  seven  artificial 
<iams  proposed  for  this  Upper  Mississippi  system  four  ate  now  com- 
pletexl,  viz,  one  on  the  main  stream  just  below  the  eflfiux  of  Lake  Winni- 
bigoshish,  170  miles  below  Itasca  Lake ;  another  about  15  miles  there- 
from, in  a  southwesterly  direction,  where  a  considerable  southern  tribu- 
tary, Leach  Lake  River,  emerges  from  the  largest  natural  lake  of  the 
region;  another  on  the  Mississippi  lliver,  about  30  miles  in  a  straight 
line  to  tlie  eastward,  just  above  the  Pokegama  Falls.  These  three 
dams  were  completed  in  1884.  The  fourth  dam  is  on  Pine  River,  just 
below  Cross  Lake,  and  discharges  into  the  Mississippi  about  190  miles 
below  Pokegama  Falls,  at  a  point  midway  between  Aitken  and  Brain- 
erd.     It  was  completed  in  1880. 
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The  Winibigoshish  Dam,  with  a  lift  of  14  feet,  creates  a  reservoir  hav- 
ing a  capacity  of  40,000,000,000  cubic  feet  and  reqaires  twenty-six  months 
to  fill.  The  Leach  Lake  Dam  raises  the  level  of  the  lake  4  feet^  and 
creates  a  reservoir  having  a  capacity  of  22,000,000,000  cable  feet,  reqair- 
ing  twentyfonr  months  to  fill.  The  Pokegama  Dam,  with  a  lift  of  7 
feet,  is  capable  of  impounding  3,000,000,000  cubic  feet,  and  reqaires 
from  one  to  two  months  to  ii!£.  These  three  dams,  all  provided  of  coarse 
with  sluices  to  regulate  the  outflow  at  will,  are  describetl  in  the  Annoal 
Beport  of  the  Chief  of  Engineers  for  1883,  page  1455.  The  fourth  dam 
situated  on  Pine  River  creates  a  reservoir  having  a  lift  of  17J  feet,  with 
a  capacity  for  7,000,000,000  cubic  feet.  It  can  be  filled  in  one  season. 
This  dam  is  described  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1886,  page  1502. 

The  original  project  submitted  by  Captain  Allen  in  his  report  ujion 
his  preliminary  surveys,  dated  January  15, 1879  f  Annual  Report  of  the 
Chief  of  Engineers  for  1879,  page  1194),  as  already  stated,  provided  for 
seven  dams  in  this  region — those  above  enumerated  and  three  more — 
one  on  Leach  River  just  below  Mud  Lake,  one  on  the  Mississippi  below 
the  mouth  of  the  Vermilion  River  (both  above  Pokegama  Falls)  and  one 
below  the  efSux  of  Gull  Lake,  discharging  into  the  Mississippi  through 
Crow  Wing  River.  Major  Allen  for  good  reasons  now  proposes  to  dis- 
pense with  the  Mud  Lake  and  Vermilion  River  dams  by  increasing  the 
lift  of  the  Pokegama  Reservoir  about  2  teet,  at  a  cost  of  about  $10,000, 
to  dispense  with  the  Gull  Lake  Reservoir  on  account  of  changed  condi- 
tions now  existing  at  that  locality,  and  to  create  a  comparatively  inex- 
pensive reservoir  at  Sandy  Lake,  110  miles  below  Pokegama  Falls,  at  a 
cost  of  about  $12,000.  The  latter  construction  is  urged  not  only  to  in- 
crease the  available  supply  of  water  but  also  to  prevent  a  temporary 
wasteful  overflow  into  Sandy  Lake  when  a  large  volume  is  released 
from  the  Pokegama  Reservoir. 

In  fine,  then,  it  appears  that  the  original  project  for  reservoirs  upon 
the  Upper  Mississippi  above  Saint  Paul  has  been  essentially  completed, 
or  rather  may  be  completed  by  the  small  additional  outlay  of  $22,000. 
On  Jane  30, 1886,  the  total  outlay  upon  this  system,  including  outstand- 
ing liabilities,  had  been  $568,521.31.  Major  Allen  considers  that  when 
completed  as  above  indicated  the  works  may  be  trusted  to  increase  the 
discharge  at  points  below  as  far  down  as  the  mouth  of  St.  Croix  River  by 
3,000  cubic  feet  per  second  for  ninety  days  at  the  low  stage. 

The  four  reservoir  systems — one  essentially  completed  and  three 
not  yet  begun — were  designed,  as  already  stated,  (I)  to  improve  the 
navigation  of  the  Mississippi  above  Minneapolis  and  that  of  the 
three  tributaries,  and  (2)  to  improve  the  navigation  of  the  main  river 
below  Minneapolis.  What  has  been  accomplished  will  now  be  consid- 
ered. 

EFFECT  ABOVE  FALLS   OF  SAINT  ANTHONY. 

9 

The  Mississippi  Eiver  between  Pokegama  Falls  and  the  Fails  ^Z  St. 
Anthony  is  naturally  divided  into  two  sections ;  that  from  the  town  of 
Grand  Rapids  (just  below  Pokegama  Falls)  to  Aitkin,  a  distance  of  163 
miles;  and  that  from  Aitkin  to  the  Falls  of  St.  Anthony,  a  distance 
of  208  miles.  The  total  distance  from  Grand  Bapids  to  the  Falls  ofSt. 
Anthony  is  thus  373  miles. 

The  Northern  Pacific  Railroad  touches  the  Mississippi  River  at  Ait- 
kin.   Supplies  to  the  lumbermen's  camps  and  settlements  above  9i% 
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Girded  by  steam-boats  plying  between  that  town  aud  Graud  Eap< 
Is  (1C5  miles).  lu  1886  three  steamers  were  so  employed,  carrying: 
^^OO  tons  of  freight  and  3,500  passengers.  The  river  here  has  an  av- 
fall  of  aboat  6  inches  to  the  mile  and  was  originally  crooked,  nar- 
9  aud  obstructed  by  overhanging  trees,  snags,  and  bowlders,  and 
[so  by  six  rapids. 

OoDgress,  from  time  to  time,  beginning  in  1874,  has  made  appropria- 
ions  for  the  improvement  of  the  Mississippi  above  the  Falls  of  St. 
Lntbouy.  Since  1880  all  such  funds  have  been  applied  to  the  removal 
€  snags,  bowlders,  and  leaning  trees  in  this  upper  section,  because  the 
eeds  of  navigation  here  are  much  more  urgent  than  below.  The  offi- 
ei:  in  charge.  Major  Allen,  reports  that  the  three  completed  reservoirs 
.l30ve  Grand  Bapids  may  be  relied  upon,  without  any  contraction  works, 
o  provide  henceforward  sufdcient  depth  for  boats  navigating  this  por- 
iou  of  the  river,  and  that  funds  for  removing  obstructions,  as  bowlders, 
tCy  will  alone  be  required.  He  found,  experimentally  in  1885,  that 
lie  release  of  the  retained  water  at  the  Pokegama  Dam  during  the  sea- 
ion  of  low  water  raised  the  level  at  Grand  Kai)ids  6.2  feet^  and  at  Ait- 
kin 3  feet,  the  largest  volume  released  being  3,200  cubic  feet  per  sec- 
>iicl.  Major Farquhar's  original  estimate  for  brush  wing-dams,  dredging, 
•ite.,  to  give  a  5foot  navigable  channel  in  this  section,  was  $35,540  (Re- 
port of  Chiet  of  Engineers,  1875,  page  452). 

[Between  Aitkin  aud  the  Falls  of  St.  Anthony  (203  miles)  the  river  at 
love  water  ))asses  over  a  succession  of  ripples  and  rapids,  dividing  it 
into  sixteen  reaches.  Major  Farquhar's  estimate  for  contraction  works 
to  ^i ve  a  5-ibot  navigable  depth,  with  four  expensive  locks  and  dams  in- 
cluded, was  $2^121,039.  The  exten>'ion  of  railroads  has  lessened  the 
importance  of  steamboat  navigation  in  this  section,  and  for  the  past 
six  or  seven  years  the  boats  have  been  removed.  Should  it  ever  be- 
come desirably  to  undertake  the  work  of  improvement,  the  increased 
supply  of  water  now  available  from  the  reservoirs  will,  in  Major  Allen^s 
opinion,  render  unnecessary  most  of  the  brush  wing-dams  and  jetties 
estimated  for  in  Major  Farquhar's  project. 

In  fine,  then,  the  reservoirs  have  evidently  had  a  very  useful  effect 
upon  the  Mississippi  above  the  Falls  of  St.  Anthony. 

EFFECT  BELOW  FALLS  OF  SAINT  ANTHONY. 

Below  St.  Anthony's  Falls  the  Mississippi  Eiver,  in  its  natural  con- 
dition, may  be  regarded  as  navigable ;  but  large  expenditures  have 
been  incurred  by  the  Government  for  improvement  by  contraction 
works.  In  the  upper  section,  above  the  mouth  of  the  St.  Croix  River 
(45  miles),  the  natural  flow  is  the  smallest,  and  the  difficulty  of  providing 
sufficient  depth  without  unduly  contracting  the  channel  is  consequently 
the  greatest.  Here,  therefore,  is  to  be  expected  the  largest  relief  from 
the  reservoir  system  above ;  and  here  the  actual  influence  of  existing 
reservoirs  should  receive  the  most  careful  study. 

Such  a  study  should  include:  (1)  the  character  and  results  of  the 
local  works  of  improvement,  both  projected  and  constructed  in  the  sec- 
tion under  consideration ;  (2)  the  various  gaugings  of  discharge  and 
water  level  records  kept  during  the  past  twenty  years  at  and  near 
Saint  Paul,  to  throw  light  upon  the  hydraulic  conditions  of  the  prob- 
lem J  and  (3)  the  reservoir  records  kept  by  Major  Allen  in  the  years 
1885  and  1886,  during  both  of  which  the  reservoirs  were  in  actual  opera- 
tion. 
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Local  tcorks  of  ImprovenienL — The  corporate  limits  of  Saint  Paul  aod 
MiDneapolis  are  adjacent  to  each  other;  the  aggregate  popalationis 
claimed  to  be  3()O,0U0 ;  the  shipments  of  flour  during  1886  from  MioDe- 
apolis  aggregated  6,710,620  barrels.  It  is  claimed  that  in  early  days 
113,000  tons  of  freight  were  delivered  at  the  Minneapolis  landings,  1| 
miles  below  the  falls,  during  a  single  season,  but  the  unimproved  river 
to  Saint  Paul  (13.5  miles)  is  so  ditlicult  of  navigation  that  all  heavy 
freight  now  goes  by  rail.  Congress  has  donated  200,000  acres  of  land 
to  aid  in  constructing  a  lock  and  dam  at  Meeker's  Island  (3  milets  be- 
low the  falls)  to  overcome  about  17  feet  fall ;  but  no  work  has  yet  been 
done..  Should  this  dam  ever  be  built  it  will  become  necessary  to  fully 
improve  the  channel  between  Meeker's  Island  and  Saint  Paul,  where 
as  yet  no  work  has  been  undertaken.  Surveys,  however,  have  been 
made  showing  approximately  the  fall  in  the  tirst  3  miles  below  the 
falls  to  be  35  feet ;  in  the  next  5  miles  15  feet ;  and  in  the  next  6^  miles 
4  feet — all  at  a  stage  of  about  4  feet  on  the  Saint  Paul  gauge.  The 
very  great  utility  of  a  permanent  increase  in  the  low-wator  volume 
when  attempting  to  improve  such  a  channel  needs  no  demonstra- 
tion. 

Saint  Paul  is  situated  at  the  present  head  of  practical  navigation  of 
the  Mississippi  Eiver.  Thence  to  Hastings,  just  above  the  month  of 
St.  Croix  River,  a  distance  of  27  miles,  the  average  slope  is  0.53  feet 
per  mile.  Here  the  sum  of  $236,460  had  been  expended  up  to  July  1, 
1885,  in  improving  the  channel.  This  work  in  general  consistsof  brash 
and  stone  dams  and  shore  protections,  designed  to  confine  the  low- water 
flow  in  a  single  channel  having  a  uniform  width  adjusted  to  give  the 
•  required  depth.  On  July  1,  1883,  the  river  at  all  stages  below  4J  feet 
on  the  Saint  Paul  gauge,  had  been  confined  to  a  single  channel ;  and 
the  wing-dams  for  contracting  the  wider  places  were  in  process  of  con- 
struction. Evidently,  when  thoroughly  regulated  upon  this  system 
the  channel  will  be  in  a  condition  t.)  derive  the  maximum  possible  ben- 
efit from  any  increase  in  low- water  discharge  contributed  by  the  reser- 
voirs. 

What  increase  in  navigable  depth  has  already  resulted  from  the  con- 
traction worki^  next  demands  attention. 

General  Warren  records  in  his  manuscript  notes,  for  the  report  which 
unfortunately  he  was  never  to  complete : 

By  examiDation  of  the  record  of  the  gau^e  readings  for  the  years  1867.  1868»  mod 
1859,  and  part  of  1866  (all  that  we  have),  Id  coDnection  with  the  work  of  tae  dredge- 
boats  and  oar  knowledge  of  the  condition  of  navigation  in  these  seasons  before  tbey 
commenced  to  work,  we  find  that  when  the  water  feH  below  4  fi-et  on  the  gaage  at 
Saint  Paal,  boats  drawing  as  mnch  ns  4  feet  always  fonnd  trouble  in  reaching  Saint 
Paul. 

Major  Mackenzie  has  furnished  the  board  with  a  valuable  series  of 
low-water  records  extending  from  18(18  to  1880,  showing  for  the  river 
between  Saint  Paul  and  the  head  of  Lake  Pepin  (48  miles)  thedept'hon 
the  worst  bars  with  corresponding  Signal  Servicer  gauge  readings  at 
Saint  Paul.  To  reduce  these  records  to  a  common  standard  for  com- 
parison, this  part  of  the  river  has  been  divided  into  ten  sections,  and 
for  each  the  corresponding  gauge  reading  at  Saint  Paul  has  been  sub- 
tracted from  all  the  recorded  bar  depths  and  the  least  renfainder  has 
been  tabulated  against  that  date.  That  this  is  a  correct  method  of  dis- 
cussing the  data  and  eliminating  the  slight  oscillations  of  the  water-sur- 
face for  changes  occurring  after  the  river  has  established  a  fixed  low- 
water  regimen  is  shown  by  the  records  themselves,  which  in  the  reduced 
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Ibrm  above  indicated  are  appended,  marked  A.    The  following  list  in- 
Hicates  how  the  different  bars  are  divided  between  the  ten  sections : 

!6ec.  1.   FreDcbman'sBar;  Pig's  Eye  Bar.  Sec.    6.  Hastings  Bars. 

>8ec.  22.   Kaposi  a  Bar;  Red  Rock  Bars.  8ec.    7.  Prescott  Islaud  Bars. 

Sec.  3.   Newport  Bar ;  Merrimac  Bar;  Rob-  Sec.    8.  Smith's  Bars. 

inson's  Bar.  Sec.    9.  Diamond  Cliif  Bars. 

Sec.  4.  Pine  Bend  Bar;  Grey  Cloud  Bars.  Sec.  10.  W&conta  Bar;  head  of  Lake  Pe- 
Sec.  5.  Bonlanger  Bar  ;  Mininger  Bar.  pin. 

To  exhibit  these  data  to  the  eye,  Plate  I  has  been  prepared.  The 
average  of  the  records  in  each  section  in  any  given  season  is  assumed 
to  represent  what  would  have  been  the  depth  on  its  worst  bur  during 
that  season  had  the  water-surface  at  Saint  Paul  remained  steadily  at  the 
zero  of  the  Signal  Service  gauge- (6  inches  below  that  of  the  United 
States  Engineer  gauge). 

Without  claiming  miuute  accuracy  for  this  mode  of  discussion  the 
plate  exhibits  very  clearly  the  progressive  improvement  which  Major 
Mackenzie  has  effected  by  his  contraction  works  and  differentiates  that 
improvement  from  any  beneficial  reservoir  effect.  The  latter  (prospect- 
ive) is  indicated  by  the  rise  of  water-surface  (from  12  inches  to  18  inches, 
as  will  api)ear  below)  which  will  probably  be  caused  by  adding  3,000 
cabic  feet  per  second  to  the  normal  discharge  of  the  river  at  the  zero 
sta^e. 

ThiB  diagram  indicates*  in  general  terms,  that  the  contraction  works 
have  already  increased  the  navigable  depth  between  Saint  Paul  and 
Lake  Pepin,  at  low  stages  of  the  river,  18  inches  and  upward. 

Hydraulic  conditions  and  data. — l^o  little  labor  has  been  devoted  by 
the  board  to  collecting  all  available  data  of  this  character  at  and  near 
Saiut  Paul. 

By  far  the  most  complete  and  valuable  gaugingsare  those  of  General 
Warren,  who  in  18C7  carried  out  a  series  extending  from  low  to  high 
water.  The  field  work  was  performed  by  his  assistant,  Capt.  J.  P. 
Cotton,  in  a  precise  and  thorough  manner  and  the  elaborate  office  re- 
ductions (which  have  been  examined  by  the  board)  leave  nothing  to 
be  desired.  This  material  was  left  by  General  Warren  at  his  death 
only  partially  discussed,  and  it  has  never  been  published.  Antedating 
as  it  does  all  works  of  improvement,  the  data  possess  so  exceptional  a 
value  that  they  are  appended  in  full  to  this  report  (marked  B),and  are 
also  exhibited  to  the  eye  on  Plat-e  II. 

In  1881,  after  Major  Mackenzie  had  materially  improved  navigation 
over  the  worst  bars  by  his  works  of  contraction,  a  party  was  sent  by 
the  Mississippi  River  Commission  to  gauge  the  discharge  at  Prescott, 
just  above  the  mouth  of  the  Saint  Croix,  where  the  results  are  directly 
comparable  with  observations  at  Saint  Paul,  30  miles  above.  The  data 
collected  ^Senate  Ex.  Doc.  32,  Forty-seventh  Congress,  second  session) 
covered  aoout  6  feet  of  river  oscillation,  and  are  exhibited  in  Appendix 
B,  and  on  Plate  11. 

From  time  to  time  during  the  progress  of  the  reservoirs,  single  gaug- 
ings  were  made  by  the  officer  in  charge.  Various  methods  and  differ- 
ent observers  were  employed  and  no  special  attention  was  given  to 
exact  accuracy  in  some  of  these  measurements ;  but  they  are  all  in- 
cluded in  Appendix  B  and  on  Plate  II. 

An  inspection  of  Plate  II  suggests  two  important  conclusions  : 
(I)  That  the  improvement  of  the  channel  by  contra<;tion  has  some- 
what reduced  the  absolute  resistances  to  the  flow,  permitting  a  slightly 
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larger  discharge  at  auy  given  low  stage.  Exactly  what  is  thisiucrea^e 
can  hardly  be  iuferred,  because  recent  systematic  gangings  to  coin|)are 
with  those  of  General  Warren  are  lacking. 

(2)  That  there  has  been  no  material  change  in  the  increments  of  dis- 
charge necessary  to  raise  the  water  level  1  foot  at  the  very  low  stages 
when  navigation  becomes  difficult.  In  1867  and  1881  this  quantity 
varied  so  little  as  to  warrant  the  adoption  of  the  following  mean  scale 
of  discharge  in  cubic  feet  per  second  at  each  stated  foot  of  the  United 
States  Engineer  gauge,*  of  which  the  zero  (6  inches  above  that  of  the 
permanent  pier  gauge)  is  at  the  adopted  low  water  of  18G4  (lowest  re- 
corded). 
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These  figures  furnish  the  best  attainable  estimate  for  the  average 
change  in  water  service  at  Saint  Paul,  which  will  be  caused  by  varying 
the  volume  at  low  stages.  The  Bonrd  adopts  these  figures  as  worthy  of 
confidence,  abd  Plate  11  will  enable  the  scale  to  be  extended  to  higher 
stages  if  desired. 

*  Gaiif^e  records  have  been  kept  at  Si|.int  Paul  nearly  oontinooasly  aiooe  General 
Warreu  began  tbein  in  1866,  and  the  only  difficnlty  connected  with  them  is  the  cer- 
tain intercom  pa  rison  of  zeros  at  different  ilates.  This  matter  has  been  investigated 
carefully  by  the  board  and  with  the  assistance  of  Major  Mackenzie,  Migor  Allen, 
Captain  Cotton,  and  Qeueral  Warren's  old  records,  satisfactory  comparisons  have 
bean  reached.    To  preserve  thorn  for  future  use  they  are  here  recorded. 

The  bench-mark  at  Saint  Panl,  to  which  all  gauges  are  referred,  is  the  nose  of  tlie 
starling  on  the  up-stream  side  of  the  shore  pier  of  the  highway  (Wabasha  street) 
bridge.  This  beuch-mark  is  believed  to  have  remained  unchanged  since  Oeneral 
Warren  began  his  observations. 

On  the  second  pier  of  the  same  bridge  is  a  permanent  gauge.  Roman  figures,  each 
1  foot  high,  with  alternate  blank  spaces  1  foot  high  between  them,  are  cm  in  the 
stone.  General  Warren  personally  wrote  on  the  first  record  (September,  1866) :  "  Mr. 
McCormaek  (the  gauge-keeper)  says  the  marks  were  put  on  the  pier  of  the  Saint  Paal 
Bridge  in  the  winter  of  1863  and  1864  from  the  ice,  by  direction  of  the  city  authorities. 
It  was,  he  lielieves,  intended  to  indicate  the  low  water  of  1863  by  the  position  of  the 
zero.  He  thinks  it  was  about  as  low  in  the  autumn  of  1863  as  of  1664,  and  the  lowest 
water  ever  known."  Captain  Cotton  recorded  (December  7, 1869)  that  the  foot  spaces 
were  then  '^  divided  into  four  parts,  paiute<l  alternately  black  and  white ;  at  each 
foot  a  small  black  dash  is  used ;  these  occur  opposite  the  center  of  the  figures."  Since 
that  date  the  point  has  disappeared  and  some  difference  of  opinion  has  arisen  as  to 
whether  the  top,  the  middle,  or  the  bottom  of  the  cut  Roman  figures  were  designed 
to  mark  the  reading.  This  record  of  Captain  Cotton,  made  In  1869,  settles  theqaes- 
tion;  the  middle  line  should  be  used. 

Unfortunately,  General  Warren's  note-books  leave  some  uncertainty  as  to  the  ref- 
erence of  the  /vcro  of  this  gauge  to  the  bench-mark.  This  is  of  little  importance,  how- 
ever, because  it  has  since  been  well  determined,  as  follows: 

Assumed  bench-mark  on  starling  of  pier 100,000 

Top  of  tignre  XXI  by  Mr.  Meigs,  leveling  on  Septembers,  1874,  was.  101, 221  >  .^|  ««* 

Same  by  Messrs.  Johnson  and  Davenport,  Februarv  22,  1887 101,162  5  ^"'•*-« 

Hence  middle  of  figure  XXI .' 100,692 

Hence  true  zero  of  gauge ' 79,692 

In  other  words,  the  zero  of  the  permanent  stone  gange  is  20.308  feet  below  the  bench- 
mark, and  this  was  also  the  reference  of  the  zeros  of  two  temporary  gauges  used  by 
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T^^t  of  the  reservoirs  in  1885  and  1886.— Tho  season  of  1886  was  the 
in  which  work  was  sufficiently  advanced  to  permit  an  actual  opera- 
ioim  of  the  system )  and  only  the  three  reservoirs  above  Pokegama  Falls 
r&wr^  then  ready.  The  details  of  this  trial  are  given  by  Major  Allen  in 
lis  i*eport  of  December  18,  1885. 

IBy  the  close  of  July  36,000,000,000  cubic  feet  of  water  had  been  im- 
K>imxided  in  the  three  reservoirs,  without  interfering  with  steam  naviga- 
between  Grand  Bapids  and  Aitkin. 

Oxi  August  1  the  outflow  from  the  Pokegama  Dam  was  1,000  cubic 
per  second,  the  average  summer  drainage,  which,  when  the  tribu- 
[a.x-i«8  below  are  supplying  their  normal  contributions,  is  sufficient  for 
Llie  needs  of  navigation  above  Aitkin.  By  August  10,  the  stage  of 
vir&ter  at  Saint  Paul  being  low  and  falling  (United  States  Engineer 
g:aoge,  2.8  feet),  the  outflow  was  gradually  increased,  until,  by  August 
L5^  it  reached  2,270  cubic  i'eet ;  b^'  September  16,  3,100  cubic  feet,  and 
by  September  24,  3,200  cubic  feet  per  second.  On  October  12  this  ont- 
flo^fr  was  reduced  to  3,000  cubic  feet,  on  October  20  to  2,600  cubic  feet, 
and  by  the  end  of  the  month  to  2,000  cubic  feet  per  second. 

iN'avigation  having  closed  by  November  12  the  outflow  was  reduced 
^o  SCO  cubic  feet  per  second,  a  volume  somewhat  in  excess  of  the  normal 
^wioter  drainage  above  Grand  Bapids  (less  than  500  cubic  feet). 

IVfaior  Allen  reports  that  the  tributaries  above  Saint  Paul  were  low 
aod  generally  falling  after  the  middle  of  August  and  that  no  material 
increase  of  water  came  from  any  source  except  the  reservoirs.  By  act- 
Tial  measurement  after  the  middle  of  September  the  Minnesota  was  dis- 
charging only  670  cubic  feet;  the  Crow  Wing,  1,316  cubic  feet;  the 
Platte,  156  cubic  feet;   the  Sauk,  438  cubic  feet;   the  Elk,  153  cubic 

feet }  and  the  Crow,  228  cubic  feet  per  second. 

■ 

General  Warren  in  his  gaagings  in  18(}7  and  in  his  water-level  reeortis  of  lti69  (those 
of  1866, 1867,  and  1868  were  read  directly  oo  the  permanent  gauge).  This  zero  is 
tli»t  of  the  plotted  curves  on  diagram  V  in  his  report  ou  *'  Bridging  the  Misetissippi 
River'',  the  only  place  where  these  records  (although  preserved)  are  published. 

The  Signal  Service  gauge  was  established  at  Saint  Paul  in  1872.  It  was  hrst  placed 
at  the  elevator  (2,400  feet  below  the  Wabasba  Street  Bridge).  In  lb;75  it  Was  moved 
to  the  steam-boat  dock  at  Jackson  street,  800  feet  above.  In  1885  the  old  gauge  was 
replaced  by  a  new  one.  The  tbtlowing  levelings  indicate  that  the  zero  of  this  gauge 
is  practically  the  same  as  that  i>f  tbe  permanent  stone  gauge,  and  that  there  have 
been  no  material  variations  smco  it  was  established. 

Asanming  bench-mark  as  100,  tbe  zero  of  permanent  second  pier  gauge  is  79,692. 
Sienal  Service  zero  (Meigs,  1874),  ^9,778;  (Farqnhar,  1874),  79,731 ;  (Gillespie,  1879), 
79,843;  (Marr,  1882),  79,810;  (Meigs,  1887),  79,799. 

All  readings  of  tho  Signal  S^'rvice  observers,  therefore,  refer  to  the  same  z«^.ro,  and 
are  directly  comparable  wii  b  General  Warren^s  older  records. 

Colonel  Farquhar  (Aunual  Report  of  Chief  of  Engineers  for  1878,  page  704)  states: 
**  During  the  latter  part  of  the  Huromer  .and  fall  of  1877  occurred  the  lowest  stage  of 
water  between  t^aint  Paul  and  Actou  since  1864.  Under  instructions  from  Colonel  J. 
N.  Macomb,  the  low  water  was  marked  at  61  stations  and  referred  to  permanent  bench- 
marks.    Tbe  low-water  stage  was  about  9  inches  higher  than  that  of  iaS4." 

In  accordance  with  this  determination  the  level  of  low  water  at  Saint  Paul  in  1864 
was  adopted  as  half  a  foot  above  tbe  zero  of  the  Signal  Service  gauge ;  and  a  gauge 
known  as  tbe  United  States  Engineer  gauge  is  now  maintained  near  the  latter,  but 
it  is  not  read  continuously.  By  tbe  levels  of  Mr.  Marr,  in  1882,  its  zero  reads  80,274, 
tho  bouch-niark  on  starling  of  bridge  pier  being  100. 

This  arbitrary  level  for  the  low  water  of  l8o4  (half  a  foot  above  the  zeros  of  the 
permanent  pier  gauge  aud  of  the  Signal  Service  gauge)  has  been  used  by  tbe  Board  in 
the  following  discussions,  because  it  has  been  adopted  by  Colonel  Macomb,  Colonel 
Farquhar,  and  Major  Mackenzie,  8ucce>ssively  in  charge  of  the  works  of  improvement. 
Whether  the  determination  is  absolutely  more  correct  than  the  level  of  the  zero  of 
the  permanent  gauge,  respecting  which  General  Warren  records  shortly  after  its  oo- 
cnrrence,  **  From  all  the  evidence  we  were  able  to  obtain  we  concluded  that  the  zero 
of  thia  gauge  was  the  low  water  of  1864,"  is  very  doubtful. 
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The  increment  to  the  normal  flow  at  Grand  Rapids,  due  to  the  reser- 
Toirs  at  any  date,  is  estimated  by  Major  Allen  as  the  excess  of  the  act- 
ual discharge  there  over  1,000  cubic  feet  ])er  second,  that  being  the 
normal  summer  drainage  from  the  region  above.  From  the  middle  of 
August  to  the  middle  of  October  the  increased  flow  due  to  the  resjer- 
voirs  therefore  averaged  fully  2,000  cubic  feet  per  second,  bat  it  re- 
quires from  fifteen  to  twenty  days  lor  water  liberated  at  the  Pokegama 
Dam  to  afl^ect  the  volume  at  Saint  Paul,  390  mile«  below  (Annua) 
Rejiort  of  Chief  of  Engineers,  1880,  page  1694).  Oence,  in  1885,  it 
is  during  the  months  of  September  and  October  that  the  beueiiciai 
effects  on  navigation  between  Saint  Paul  and  the  St.  Croix  Eiver  is  to 
be  traced. 

Gauge  readings  alone  at  Saint  Paul  afford  an  uncertain  standard  by 
which  to  measure  this  effect.  The  stage  there  depends  (1)  upon  the 
natural  drainage  from  a  basin  over  35,000  square  miles  in  extent,  where 
the  downfall  is  subject  to  great  variations  from  year  to  year,  and  (li) 
upon  how  the  private  logging  dams  upon  many  of  the  tributaries  hapjien 
to  be  operated  in  the  interest  of  their  owners.  These  dams  exist  in 
large  numbers  and  are  supposed  to  control  the  drainage  of  not  less  than 
3,000  square  miles.  Hence  it  is  not  safe  to  compare  too  closely  the  gauge 
readings  at  Saint  Paul  in  different  years  with  a  view  to  deduce  the  beue- 
iiciai influence  of  the  reservoirs.  Still,  a  comparison  of  the  annual 
curves  for  the  past  eight  years  (Plate  111)  certainly  suggests  that  this 
effect  in  1885  probably  equaled  the  diflerence  in  mean  stages  for  Sep- 
tember and  October,  in  1879  and  1885  (1.42  feet),  less  the  difference  be- 
tween the  mean  July  stages  of  these  years  (0.46  feet),  or  say  about  0.96 
feet,  for  increase  due  reservoirs. 

The  same  computations  at  Hastings  (27  miles  below  Saint  Paul  and 
just  above  the  mouth  of  the  Saint  Croix)  gives:  Diff'erence  in  mean 
stage  lor  September  and  October,  in  1879  and  1885  (1.20  feet),  less  the 
diflbrence  between  the  July  means  of  those  years  (0.3^^  feet),  or  0.87 
feet,  as  the  increase  due  to  the  reservoirs.  At  Winona  (125  miles  below 
Saint  Paul)  the  same  computation  gives  1.39  —  1.33  =  0.06  feet,  t. «.,  the 
effect  was  practically  niZ,  as  indeed  is  naturally  to  be  expected. 

A  like  result  is  reached  by  another  and  more  rigid  mode  of  reason- 
ing. The  regular  and  equable  addition  of  2,000  cubic  feet  i>er  second 
to  the  discharge  at  Pokegama  Falls  for  a  period  of  sixty  days  implies 
a  nearly  equivalent  increase  at  Saint  Paul,  because  this  increase  to 
the  flow  will  sensibly  increase  the  normal  loss  by  evaporation  and  in- 
tiltration  only  by  that  due  to  increased  width  of  channel.  Five  per 
cent,  of  loss  from  this  cause,  a  large  estimate,  is  only  100  cubic  feet  per 
second,  which  is  quite  within  the  probable 'error  of  the  measured  out- 
flow. Hence  it  is  safe  to  assume  that  if  the  reservoirs  had  not  been 
acting  in  1885,  about  2,000  cubic  feet  per  second  less  water  would  have 
pasvsed  Saint  Paul  during  September  and  October  than  actually  did 
l)ass.  Bat  the  mean  U.  S.  engineer  gauge-reading  for  September  being 
2.90,  and  for  October  2.69  (mean,  2.82)  the  foregoing  scale  of  discbarge 
indicates  that  the  water  surface  would  have  stood  .8  foot  lower  than 
it  actually  did  stand,  a  result  which  compares  well  with  the  gauge  com- 
putation above. 

The  reservoirs  were  again  operated  to  assist  navigation  during  the 
season  of  1886,  which  was  exceptionally  unfavorable  by  reason  of  long 
and  extended  droughts  throughout  the  basin.  The  three  <lams  above 
Grand  Rapids  were  operated  to  increase  the  volnmefor  a  longer  period 
than  in  1885,  but  the  flow  per  second  was  not  so  great.    The  discbarge 
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GAUGE-READINGS  AND  NAVIGABLE  DEPTHS  ON  THE  BARS. 

It  is  well  kDOWQ  that  in  rivers  with  saiidy  beds,  like  the  Upper  Mis- 
sissippi below  Saint  Paal,  chauges  in  gaoge-readiDgs  are  not  always 
or  asaaliy  followed  by  correspoDding  changes  in  navigable  depth. 
Any  change,  whether  a  rise  or  a  fall,  may  temporarily  disappoint  ex- 
X>ectations,  the  former  by  moving  sand  and  filling  np  the  best  existing 
channels  before  the  current  has  had  time  to  excavate  new  ones  in  the 
new  positions  demanded  by  the  changed  hydraulic  conditions ;  stnd  the 
latter  by  excavating  existing:  channels  still  deeper  under  the  increased 
velocity  caused  by  the  contraction  of  the  general  cross-section  from  the 
subsidence  of  the  water  surface.  (Any  such  apparent  improvement 
may,  however,  be  soon  more  than  neutralized  by  the  draining  of  the 
pools  above  the  bar.)  These  apparently  anomalous  results  are  ex- 
pressed in  river  parlance  by  the  saying  that  '^the  bottom  rises  and  faDs 
with  the  water  surface."  It  is  unquestionably  true  that  on  such  rivers 
a  long  continuance  of  a  uniform  gauge  reading  is  favorable  to  naviga- 
tion, and  that  the  higher  this  reading  is  at  low  stages  the  better  is  the 
navigation.  But  this  is  precisely  the  effect  of  the  reservoirs,  which  by 
the  aid  of  the  telegraph  may  always  be  o;)erated  to  equalize  as  well  as 
to  increase  the  flow  at  Saint  Paul.  As  far  down  as  the  month  of  the 
first  considerable  tributary,  the  Saint  Croix,  it  is  therefore  not  nnrea- 
sonable  to  suppose  that  navigation  may  be  benefited  nearly  in  propor- 
tion to  the  effect  upon  the  Saint  Paul  gauge,  «.  f.,  from  1  foot  to  18 
inches  at  low-water  stages. 

Below  the  mouth  of  the  Saint  Croix  the  effect  must  rapidly  diminish, 
because  the  normal  low- water  discharge  is  constantly  increased  by  the 
contributions  of  the  tributaries  and  tlie  percentage  added  by  the  res- 
ervoirs grows  constantly  less  and  less.  General  Warren  (Senate  Ex. 
Doc.  58,  Thirty-ninth  Congress,  second  session,  page  32)  states  that 
when  his  low- water  measurements  gave  a  discharge  at  Saint  Paul  of 
8,000  cubic  feet,  the  Saint  Croix  added  2,000  cubic  feet,  the  Cannon 
600  cubic  feet,  the  Chippewa  2,300  cubic  feet,  and  the  Zumbro  600  cubic 
feet  per  second.  At  this  latter  point  (105  miles  below  Saint  Paul)  the 
contributions  of  these  rivers  and  of  the  other  smaller  tributaries  bad 
swelled  the  discharge  \o  18,000  cubic  feet.  The  gaugings  of  the  Missis- 
sippi Biver  Commission  in  1881  (Annual  Beport  of  Chief  of  Engineers 
for  1881,  page  2,742)  confirm  this  estimate  and  give  for  the  discharge 
at  localities  hydromatricallj'^  the  same  as  General  Warren's  (Prescott 
and  Winona)  when  the  river  was  3.21  feet  above  low  water,  8,598  cubic 
feet  and  17,712  cubic  feet.  These  accordant  results  indicate  that  the 
normal  discharge  of  the  river  below  Saint  Paul  is  increased  quite  rapidly 
by  the  contributions  of  the  tributaries ;  and  the  Board  concurs  with 
Major  Allen  in  his  opinion  that  no  material  benefit  below  Lake  Pepin 
Is  to  be  expected  from  the  existing  system  of  reservoirs. 

In  fine,  then,  the  facts  warrant  the  conclusion  that  the  existing  res- 
ervoir system  "adequately  improves  navigation"  for  about  30  miles  be- 
low Saint  Paul,  where  the  natural  difficulties  are  greatest  and  where  no 
other  method  of  open-channel  improvement  can  be  certainly  trusted  to 
afford  the  needed  depth,  unless  supplemented  by  an  increased  volume 
of  discharge. 

FURTHER  EXTENSION  OP  THE  SYSTE3C. 

To  extend  this  method  of  improvement  to  the  river  below  the  month 
of  the  St.  Croix,  it  will  be  necessary  to  carry  out  the  original  project  of 
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coDStracting  systems  of  reservoirs  upon  the  St  Croix,  tlie  Cliippewa, 
and  tiio  Wisconsin.  Before  undertaking  sach  work  the  subject  ilemands 
grave  consideratiou.  Although  preliminary  surveys  were  made  and 
dams  were  approximately  projected,  no  steps  have  yet  been  taken  com- 
mittiDg  the  Government  to  the  work.    It  is  now  to  be  uoted: 

(1)  That  the  extension  of  railroads  since  1879,  aud  the  rapid  develop- 
ment of  the  country,  has  materially  changed  the  conditions  then  exist- 
ing in  the  reservoir  regions  of  Wisconsin ;  in  one  instance  a  flourishing 
railroad  town  (Rhinelander)  has  sprung  up  near  the  site  of  one  of  the 
projected  reservoirs.  The  cost  of  laud  damages  (not  included  in  the 
original  estimates  for  reservoirs  because  too  uncertain  to  admit  of  pre- 
cision) has  therefore  been  enhanced  and  in  some  instances  very  mate- 
rially so  since  the  surveys  were  made. 

(2)  Experience  with  the  works  already  constructed  hns  shown  that 
troublesome  claims  for  damages  from  overliowed  lands  must  be  expected. 
Much  of  the  land  oveiilowed  by  the  existing  reservoirs  l)elongs  to  the 
United  States;  other  portions  belong  to  the  Indian  reservations;  others 
originally  belonged  to  the  State  of  Minnesota,  but  were  released  to  the 
United  States  by  an  act  of  the  legislature  in  1881 ;  aud  coiisiderable 
areas  of  private  land  above  the  Pokegama  Falls  were  also  voluntarily 
released  by  their  owners.  Still,  claims  that  the  wild  rice  and  hay  crops 
on  the  Indian  reservations  have  been  injured  have  been  made,  and  an 
Indian  commission  has  awarded  damages.  Further  unsettled  claims  of 
this  character  still  exist. 

(3)  So  long  as  the  lumber  of  the  region  remains  valuable  logging  will 
interfere  with  the  reservoir  system  in  two  ways — first,  by  creating  pri- 
vate dams  for  local  objects  which  interfere  with  the  regular  contribu- 
tion of  the  tributaries  below  the  Government  dams  (probably  100  such 
dams  now  exist  above  the  Falls  of  St.  Anthony);  and,  second,  by  com- 
)>elUng  a  wasteful  use  of  water  at  the  Government  reservoirs  in  order 
to  pass  the  logs  as  they  arrive.  Major  Allen  suggests  that  both  these 
Cituses  of  interference  now  require  legislation. 

(4)  The  dams  when  compleied  have  to  be  kept  in  repair  aud  guarded 
at  considerable  annual  outlay.  Major  Allen  estimates  for  simple  main- 
tenance about  ^3,000  yearly  for  each  dam ;  and  no  trustworthy  data  for 
estimating  the  annual  cost  of  repairs  have  yet  been  collected,  the  con- 
struction being*  still  too  new. 

For  these  and  other  reasons  the  further  extension  of  the  system  of 
improving  low- water  navigation  by  reservoirs  in  this  region  is  not  rec- 
ommended by  the  Board.  The  method  is  economically  applicable  only 
in  districts  where  the  land  has  little  value  au<l  where  the  popula- 
tion is  small ;  it  necessarily  interferes  with  private  interests  in  a  set- 
tled region  and  the  larger  the  population  the  more  serious  is  the  inter- 
ference. 

PRACTICAL  OPERATION   OF  THE  RESERVOIR   SYSTEM. 

Experience  has  already  convinced  Major  Allen  (Annual  Eeport  of 
Chief  of  Engineers  tor  1886,  page  1,504)  that  further  legislation  is  neces- 
sary to  protect  the  reservoirs  now  in  use,  and  their  regulation  in  the 
interests  of  navigation. 

Nearly  all  of  the  tributaries  to  the  Mississippi  River  above  Minne- 
apolis are  incumbered  either  by  "gate  dams"  or  by  "cut-away  dams." 
The  latter  are  usually  built  in  the  spring,  with  a  head  of  2  or  3  feet, 
and  are  cut  away  for  the  j>a88age  of  logs  at  Ruch  times  as  suits  the  con- 
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venience  of  the  lumbermen.  The  ''gate  dams"  are  permanent  stmet- 
nres,  ereited  for  the  same  object,  sometimes  with  a  head  as  high  as  a 
dozen  feet.  The  collection  of  water  begins  abont  the  1st  of  September, 
and  sometimes  mach  earlier,  with  a  view  to  log-driving  in  the  following 
April,  May,  and  Jane.  These  dams  multiply  rapidly  and  serionsly  in- 
terfere with  the  Government  operations  in  the  interests  of  navigation. 
Another  difficalty  arises  from  the  argent  pressure  to  pass  logs  through 
the  Government  sluices  at  times  when  such'  action  involves  needless 
waste  of  water. 

Both  of  these  difficulties  result  from  lack  of  system  and  co  operation 
among  the  loggers ;  indeed,  logs  are  now  driven  in  every  month  in  the 
year  when  the  river  is  open.  Major  Allen  considers  that  special  legis- 
lation is  desirable,  placing  the  control  of  the  operating  of  the  reservoirs 
permanently  in  the  hands  of  the  War  Department,  and  providing  that 
logs  shall  not  be  sluiced  through  reservoir  dams  before  August  1,  and 
tiheu  only  during  a  period  of  forty  days.  Also  that  it  should  be  made 
unlawful,  with  severe  penalties  prescribed,  (1)  for  individuals  or  cor- 
porations to  prevent  water  from  flowing  into  any  Government  reser- 
voir or  into  the  Mississippi  above  Minneapolis  without  the  consent  of 
the  War  Department ;  and  (2)  for  any  individual  or  coriK)ration  to  open 
anj'  sluice  or  cause  any  malicious  injury  to  any  part  of  the  Government 
works. 

The  Board  concurs  in  these  views  of  Major  Allen.  Large  expense  has 
been  incurred  to  benefit  navigation  b^'  this  plan,  and  individual  interests 
should  not  be  allowed  to  interfere  with  the  efficient  working  of  the 
system. 

RECOMMENDATIONS  OF   THE  BOARD. 

The  region  already  occupied  by  reservoirs  is  exceptionally  well  suited 
for  the  system,  and  the  dams  have  accomplished  all  that  was  reasonably 
to  be  expected  from  them.  They  now  <*  adequately  improve  navigation'' 
in  the  sense  that  they  render  a  fair  return  for  their  cost;  and  in  the 
opinion  of  the  Board  they  should  be  completed  by  raising  the  Pokegaraa 
Dam  2  feet  and  by  building  a  dam  in  the  Sandy  Lake  district,  as  recom- 
mended by  Major  Allen,  if  more  elaborate  surveys  there  confirm  present 
indications. 

The  Board  does  not  favor  the  extension  of  the  system  to  the  St. 
Croix,  the  Chippewa,  and  the  Wisconsin  at  present.  It  is  believed  that 
funds  applied  to  the  bed  of  the  river  in  contraction  works,  dredging 
crests  of  troublesome  bars,  etc.,  will  yield  a  better  return.  That  method 
has  proved  effective  so  far  as  applied  to  the  Upper  Mississippi,  and  it 
will  be  soon  enough  to  consider  the  advisability  of  re-inforcing  it  by 
new  reservoir  systems  when  the  necessity  therefor  has  been  demon- 
strated. 

The  Board  recommends  that  the  legislation  suggested  by  practical  ex- 
perience in  operating  the  reservoir  system,  and  stated  above,  be  requested 
from  Congress. 

The  Board  further  recommends  that  such'  gaugiugs  be  made  at  or 
near  Saint  Paul  during  the  annual  operation  of  the  reservoirs  as  shall 
determine  accurately  the ^  discharge  at  that  point  at  critical  periods. 
These  <!ata,  together  with  the  known  volumes  contributed  by  the  reser- 
voirs, and  the  meteorological  and  water-level  records  now  regularly  kept, 
will  permit  a  further  discussion  of  the  subject  should  it  ever  become 
desirable  to  extend  the  system  to  the  lower  tributaries. 
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T^wo  appendices  (A  and  B)  and  three  plates- (I,  II,  and  III)  accom- 
pany tbis  report. 

The  papers  referred  to  the  Board  in  connection  with  this  subject  are 
retnroed  herewith.    *    •    • 
Sespectfnlly  submitted. 

Thos.  Lincoln  Casey, 

Colonel  of  Engineers. 
Henry  L.  Abbot, 
Col.  of  Engineers,  Bvt,  Brig.  Oen. 

D.  O.  Houston, 
Lieut.  Col.  of  Engineers,  Bvt.  CoU 
Walter  MoFarland, 

Lieut.  Col.  of  Engineers. 
W.  E.  King, 

Major  of  Engineers. 

The  Chief  of  ENaiNEERS^  TT.  S.  A. 
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9.316 

10. 055 

10, 156, 

10,700 

12,460 

12,960 

11,802 

11.784 

11. 110 

11,697 

11,000 

10.857 

10.274 

10.032 

9,818 

9.708 

9.870 

9.783 

9,636 

9.270 

8.921 

8.853 

8,628 

8,282 

8,267 

8,108 

8.046 

7,816| 

8.440 

8.122 

8.817 

8.456 

8.906 

8,625 

8,712 

a654 

8.601 

8.412 

8.402 

8,331 

8.293 

8.217 

8,108 

7.987 

8,075 


Remarka. 


By  meter. 

By  floats. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Dq. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Aathority. 


Gen.  Warren 

Do 

Do 

Do  .... 
Do 


Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do. 

Do. 

Do. 


Mlsaiasippi 
JUCom. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


Col.  Farqn- 
har. 

Do 

Do 


Maj.  Allen 


Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 


Date. 


1867. 
Nov.  22 
Nov.  23 
Nov.  25 
Nor.  26 
Nov.  27 

1868. 
Mar.  4 
Mar.  6 
Mar.  10 
Mar.  13 
Mar.  19 
Mar.  20 
Mar.  21 
Mar.  27 
Aug.  28 
Oct.  lu 

1881. 
July  22 

Jnly  28 
July  27 
July  28 
July  29 
Aug.  8 
Aug.  8 
Aug.  4 
Aug.  6 
Aug.  10 
Aug.  12 
Aug.  15 
Aug.  16 
Aug.  17 
Aug.  18 
Aug.  19 
Aug.  22 
Aug.  23 
Aug.  24 
Aug.  25 
Aug.  29 
Aug.  81 
Sept.  8 
Sept.  18 
Sept.  14 
Sept.  19 
Sept,  20 

1874. 
Sept   3 

Sept  25 
Sept.  28 

1878. 
Oct     22 

1879. 
Mar.  27 
Mar.  28 

1880. 
June    9 

1884. 
Ans.  23 

1885. 
Sept  26 
Oct  9 
Nov.  18 
Nov.  23 
Nov.  28 

1886. 
Aug.   3 
Aug.  14 
Aug.  18 


una 

Ho   . 


2.9 
2.7 
2.6 
2.6 
2.6 


I 


!,. 


u 
o 
p» 

V 

c 


Ctt./L\ 
8, 239| 
8.073 
7,«77l 
7.  742 
7,560 


ByfloaU 
Do. 
Do. 
Da 
La. 


\ 


5.2 

J 

2.5; 

3.3 

6.5 

6i2 
4.9 

4.7i 
4  5{ 

3.8; 

8.6 

3.5 

8.5 

8.4 

8.3 

2.8 

8.0 

2.9 

8.3 

8.4 

4.1 

4.2 

4.21 

4.1 

4.3 

4.8 

6.8 

8.8 

ftO 

9.1 

9.2 


(By  meter  OD- 

4,400^    «ler  ioe   2 

1    feotlkick. 

i  By  meter  QB- 
9,564<    derirel-l 
(    feet  thick. 
19. 15IS  By  meter. 
8,380        Ua. 
10, 249        Do. 


3t8(l) 

4.8(1) 
4.S(!) 

L3 

1.8 


21,832,  By  staff  roda. 


Do. 
Do. 
Do. 
Do. 

J>Ol 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Dol 
Da 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


17,026 
16.483 
16,455, 
15,637 
12.889 
11,963 
11.148 
10, 812! 
11,061 
10,987 
8.533 
9,001 
9,380 
9,890 
10.763 
13. 312 
13,8351 
12,932! 
U497| 
12.890 
18,847 
17, 115' 
86.620 
87,047 
85,612 
87,536 

20,091 

16.832 
15. 516 

6.218 

4,907 
0.91    4,104 

10.6  46.612 

I 
2.4     8.076^ 


By  floata. 
Da 

Da 

Byataffroda. 


3. 1|    9.040        Da 
2.6     8. 218^  By  meter. 
2.11    6.466^ByaUffrods. 


il 
L«    6.623 

1.5     6,376 


1.9'    6.923 


1.5 
1.6 


Da 
Da 


6.866 
6,624) 


By 


Da 
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APPENDIX  A  A — REPORT  OF  MAJOR  ALLEN.      1699 

A  A  5. 

IMPROVEMENT  OF  CHIPPEWA  RIVER,  WISCONSIN. 

is  improvement  consists  in  the  construction  of  dams  and  jetties  to 
oe  the  low-water  volume  to  a  practicable  channel,  and  in  revet- 

of  caving  bends,  between  Eau  Claire  and  the  mouth  of  the  river, 
tance  of  57  miles. 

e  general  plan  of  improvement  was  adopted  in  1877,  and  the  work 
)een  carried  on  in  accordance  with  it,  varying,  however,  more  or 
IS  to  location  and  extent  of  dams,  jetties,  etc. 
e  examination  of  the  river  upon  which  this  improvement  is  based 
nade  in  1874,  and  the  results  thereof  reported  January  30,  1875 
pages  375-380,  Part  I,  Annual  Report  of  Chief  of  Engineers,  1875). 
estimated  cost  of  improvement  from  Eau  Claire  to  the  mouth  of 
river,  based  upon  that  report,  summed  up  $139,892.50,  of  which 
.02.50  was  estimated  as  the  co^t  of  protecting  the  Yellow  Banks, 
protection  of  these  banks  has  since  been  made  a  separate  work, 
ictlng  this  item,  therefore,  the  estimate  for  improving  the  chan- 
alone,  by  means  of  brnsl;^  and  stone  dams,  jetties,  and  revetment 
viug  bends,  is  reduced  to  $75,790. 

e  revised  estimate  (see  page  1440,  Appendix  X,  Annual  Report  of 
f  of  Engineers  for  1883)  for  the  cost  of  this  work,  however,  brought 

from  $75,790  to  $132,476.35,  including  in  this  figure  all  the  expend- 
s  from  the  commencement  of  the  improvement. 
e  work  during  the  past  fiscal  year,  under  the  appropriation  of 
50  by  act  of  Congress  approved  August  5, 1886,  and  the  balance 

former  appropriations,  consisted  in  the  construction  of  a  dam  at 
Claire  of  piling,  brush,  and  stone,  of  a  total  length  of  810  feet,  and 
ted  on  the  right  bank  of  the  river  immediately  above  the  Madison 
^t  Bridge :  also,  in  the  construction  of  dams  on  the  left  bank  of  the 
at  Five-Mile  Bluff  Bar,  and  a  dam  to  close  the  secondary  channel  be- 
Q  Twin  Islands,  at  the  same  bar.  The  total  projected  length  of  dams 
shore  connections  at  Five-Mile  Bluff  is  2,600  linear  feet,  of  which 

feet  were  built  during  the  past  fiscal  year.  Some  work  upon  a  dam 
irk  Slough  was  also  commenced.  The  work  was  performed  by  day 
*  under  immediate  charge  of  Assistant  A.  O.  Powell,  who  carried 
Qstructions  faithfully  and  economically. 

herever  works  have  been  constructed  by  the  Government  for  the 
ovement  of  the  river,  the  navigation  has  been  benefited,  a  low- water 
^  of  3  to  4  feet  being  maintained  where,  before  the  works  were 
irtaken,  the  depth  seldom  exceeded  18  inches.  The  work  for  im- 
sment  has  been  principally  confined  to  the  extent  of  river  between 
Qouth  and  Durand,  16^  miles,  and  to  the  vicinity  of  Eau  Claire, 
e  jetties  at  the  mouth  of  the  river  have  been  of  incalculable  benefit 
ft  and  steam-boat  navigation  in  securing  a  stable  channel  of  suffi- 

depth  where,  before  improvement  commenced,  there  was  a  broad 
ntersected  by  shallow  shifting  channels,  passable  with  great  dlfB- 

at  times  of  low  water  by  rafts  and  steamers.  A  number  of  shoals 
een  l)urand  and  the  mouth  of  the  river  still  need  improvement, 
3omQ  of  the  dams  and  revetments  are  in  need  of  repairs,  or  rather 
II  completion. 

e  injurious  effect  upon  the  channels  from  the  arbitrary  operation 
ivate  sluicing  dams  on  the  river  aQd  its  tr^buta^e^  h^  bee^  qq* 

in  preceding  reports, 
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Expended  during  the  fiscal  year  ending  Jane  36, 1887,  including  oat- 
standing  Uabilities,  $14,127.83. 

Total  expended  from  commencement  of  operations  to  June  30, 1887, 
including  outstanding  liabilities,  $111,497.96.  This  includes  work,  ma- 
terial, necessary  examinations,  superintendence  and  contingencies,  and 
repairs,  ^which  for  ten  years  have  been  considerable  on  account  of  the 
shitting  bed  of  t^e  stream. 

Ifumber  of  linear  feet  of  dame,  ietiiee,  and  revetmente  oonetrueted  and  kept  in  repair,  1677 

(wnen  work  tcae  begun)  to  1887. 


Description. 


EMt  Jetty,  2,110  linear  fe«t . 
West  Jetty,  4,013  linear  feet. 

Shore  proteoUon 

Dam 


Dam 

Shore  protection. 
Dam 


Dam 

Dam 

Dam 

Dam 

Dam 

Jetties,  including  shore-protection  connection. 

Dam 

Dama 


Total 


Locality. 


Month  of  river 

do 

do. 

Little  Misaonri  Chnte 

Flower*  Pot  Bar 

Tbree-MUe  Pialrie  ... 

DarkSloDsh 

Wacoata  Island 

Battle  laland 

Jaok-Staif  Island 

Plom  laland 

Dead  Lake  Cat-off. . .. 

Darand  

Eaa  Claire 

Five-MUeBloff 


foL 


\^ 


m 


m 


213 


uns 


With  the  balance  from  appropriations  available  July  1,  1887,  the 
work  at  Five-Mile  Bluff  Bar  and  at  Dark  Slough  will  be  continued,  and 
some  necessary  work  to  the  existing  dams  at  Wacouta,  Battle  IslaDd, 
Bead  Lake  Gut-off,  and  Eau  Claire,  where  drives  of  logs  have  dis- 
placed some  of  the  stone  covering,  will  be  executed  so  fE^  as  funds  will 
admit  of. 

The  original  estimate,  based  upon  the  examination  of  1874,  included, 
omitting  the  Yellow  Banks,  improvement  of  about  28  localities,  mostly 
sand  and  gravel  bars,  between  Eau  Claire  and  the  mouth  of  the  liver. 
Many  of  the  unimproved  bars  vary  in  size  and  shift  in  position^  de- 
pending upon  floods  and  following  stages  of  water.  The  banks,  easily 
eroded,  also  contribute  sand  to  the  river  after  every  high  water,  ren- 
dering more  or  less  revetment  necessary.  Consequently,  an  estimate 
of  cost  made  in  1875  would  differ  from  one  made  in  1883,  and  both  fron 
one  made  to-day.  lusufficiency  in  appropriations  also  adds  to  the  ulti- 
mate cost,  as  partly  finished  work  must  be  maintained. 

In  1882  occurred  a  dangerous  diversion  of  the  river  into  Dead  Lake, 
making  a  cut-off  that  threatened  destruction  of  the  channel  for  many 
miles  below  it.  It  was  necessary  to  close  this  by  a  strong  dam  <rf 
brush,  stone,  and  piles.  Under  the  appropriation  of  August  5, 1BS6^ 
which  provided  for  continuing  improvement  of  the  river  fh>m  the 
Dalles  Dam  to  its  mouth,  a  dam  810  feet  in  length  was  built  at  Eaa 
Claire.  Under  appropriations  to  date,  13  localities  have  been  improved, 
and  the  works  maintained  and  repaired.  The  item  of  repairs  is  consid- 
erable, as  some  of  the  dams  were  constructed  as  early  as  1877  and  1878. 
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e  following-named  localities  require  improvement: 


Locality. 


en  the  jetties  and  upper  end  of  Flower-Pot  Bar i 

re-MIle  Bluff  Bar 

len  Seven-Mile  Blaff  and  Plum  Islaud 

<  Slla,  between  Piam  Island  and  foot  of  Dead  Lake  Cat- 
Hun 

raIl6Ban 

Jreek  Bars 

Sloagh 


Nature  of  improTement. 


Shore  proteotion 

Dam 

Dams  and  shore  proteetion. 
Dams 


Total 


Dams. 
Dams. 
Dams. 
Dams. 


Linear 
feet 


2,000 
2,600 
1.600 
1,800 

800 

1,200 

1,000 

150 


11.060 


linear  feet,  at  an  average  oost  of  $5  per  linear  foot $55,260.00 

xmtlngenoies,  10  per  cent ^ 6^625.00 

60,776.00 
cting  balance  of  appropriation  available  July  1 6,262.04 

The  cost  of  oompleting  the  improvement  is  about 55.622.06 

he  sum  of  $25,000  can  be  profitably  expended  during  the  fiscal  year 
ing  Jane  30, 1889,  in  furtherance  of  the  plan  of  improvement,  and 
nly  between  Dnrand  and  the  month  of  the  river, 
luce  the  branch  of  the  Chicago,  Milwaukee  and  Saint  Paul  Railway 
\  built,  in  1882,  from  Wabasha,  on  the  Mississippi  Biver,  to  Eau 
ire,  the  branch  being  close  to,  and  generally  parallel  with,  the  Chip- 
ra,  the  freight  and  passenger  traffic  of  the  latter  have  declined.  The 
ing  of  manufactured  lumber,  lath,  shingles,  and  pickets  varies  in 
erent  years,  the  rafts  moving  down  the  Chippewa  and  between  the 
ies  into  the  Mississippi.  In  1881,  the  lumber  rafted  was  reported  as 
,887,000  feet  B.  M. ;  in  1886,  374,138,443  feet;  in  1886,  207,205,672 
ti.  The  saw-logs,  from  300,000,000  to  600,000,000  feet  B.  M.  of  which 
annually  run  down  the  Chippewa,  are  made  up  into  rafts  at  Beef 
>ngh  for  points  on  the  MissiBsippi  Biver. 

Dhe  total  value  of  the  lumber,  lath,  shingles,  pickets,  and  logs  floated 
the  Chippewa  River  in  1885  is  reported  as  $11,273,350. 
Che  reduction  in  the  cost  of  running  lumber  from  Eau  Claire  to  the 
ssiBSippi  Biver,  due  to  the  improvement  of  the  river  by  the  United 
ites,  can  be  arrived  at  by  comparing  the  contract  rates  paid  by  the 
(Uiel  Shaw  Lumber  Company.  In  1877,  the  year  when  the  improve- 
ntwascommenced,  they  paid  53^  cents  per  M  feetB.  M.;  in  1886, 
)y  contracted  for  37  cents, 
dittentionis  invited  to  the  comparative  tables  of  statistics  herewith. 

Ilia  work  is  in  the  colleotion  district  of  Milwankee,  Wis.  The  coUections  for  the 
trict  of  Milwaokee  doring  the  year  ending  December  31,  1686,  amonnt-ed  to 
1,22L40. 

rrRACT  OF  APPROPRIATIONS  MADE  FOR  IMPROVING  CHIPPEWA  RIVER,  WISCONSHT. 

act  approyed  Angnst  14, 1876 $10,000 

act  approved  Jnne  8, 1878 10,000 

act  approyed  March  3, 1879 8,000 

act  approved  June  14,  1880 10,000 

act  approved  March  3,  1881 10,000 

act  passed  Angnst  2, 1882 35,000 

act  approyed  Jnly  6,  1884 15,000 

act  approyed  Angnst  5^  1886 18,750 

Totol 116,750 
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Money  statement 

July  1, 1886,  amount  available I689.B7 

Amount  appropriated  by  act  approved  August  5, 1886 18, 7S0. 00 

19,379.67 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $1^,955.52 

July  1, 1887,  outstanding  liabilities 1.172.31 

14,127.63 

July  1,  1887,  amount  available *...       5,252.04 

{Amount  (estimated)  required  for  completion  of  existing  project 55, 522. 96 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 18H9    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Commerce  of  the  Chippewa  Rittr^  Wieconsin^  in  1877,  heing  the  year  foVincing  tkt  jirt* 

appropriation  {August  14,  1876)  for  Kork  of  improvement 


Lumber feet  B.  M., 

Lath  and  pickets number. 

Shingles do  — 


IGO.  000,000 
30,000,000 
40,000,000 


The  number  of  Bteam-boat«  plying  on  the  Chippewa  River  In  1877,  or  the  amonnt  of 
business  done  by  them,  can  not  be  stated  exactly.  It  is  said,  however,  that  the  busi- 
ness was  about  the  same  as  in  1880,  1881,  and  1882.  The  latter  will  be  foand  in  the 
comparative  statement  following. 


Present  (1886)  commerce  of  the  Chippewa  Biter. 

Lumber feet  B.M, 

Lath number. 

Shingles do  ... 

Pickets do  ... 

Logs  (Beef  Slough) feet  B.  M. 

But  one  steam  boat  plied  regularly  on  the  river  during  the  season  of  1886.  Tbv 
boat,  the  Phil.  Soheckely  ran  from  the  mouth  to  Dunnville,  about  half-way  betwes 
the  mouth  and  Eau  Claire. 

*"  the  Knapp,  Stout  6l  Co.,  company's  rafts  in  floatu^ 


207.20S,672 

77, 729, 6» 

158,  645, 730 

1,934,310 

465,000,000 


The  boat  was  run  to  bf 
down  the  river. 

Her  passengers  and  freigij 
business.    Amount  of  freight 
was  4,700. 

Comparative  «^ 


onfined  almost  entirely  to  the  company's  raltinf 
-9  not  stated.    Number  of  passengers  earned 

T,  logSf  etc.f  for  six  years. 


Year. 


Lomber. 


1886 

1885 
1884 
1883 
1882 
1881 


Feet  B.M. 
207,206,672 
874, 138, 443 
298. 344, 591 
269, 094, 203 
876, 000. 000 
342,887,000 


Lath. 


Number. 
77, 729, 630 
95.902,900 
88, 905, 620 
82, 643, 600 
66.000,000 
64, 787, 600 


Shinglea. 


yumber. 
158,646,750 
195,880,220 
160,183,000 
129, 754, 000 
160,000.000 
121, 437, 000 


Pickets. 


Ifumbfr. 
1.934,840 

75,000,000 
1,840,278 
1,497.948 
2.200,000 
1,880,900 


BeefSlovsk 
logs. 


leHRU. 
4«&<M.«iO 
600l.nOlL(»> 
534. 674. 171 

4?mj<m.ms 

350, 060.  tn 
300. 000.  CM 


Comparative  statement  of  freight  and  passengers  for  six  years. 


Year. 


1886 
1886 
1884 


Steam- 
boats. 


Ko. 


1 
1 
2 


Freiidit 
carried. 


Pounds. 
Kot  stated 
690,000 
1,600,000 


Passenjcers 
carried. 


No. 
4.700 
4.728 
6,600 


Year. 


1883 
1882 
1881 


Steam* 
boats. 


No. 


8 
8 
8 


Freijcht 
carried. 


Founds. 

8,184.000 

2,640,000 

9^  9Vflto  %MrV 


JTs. 


It,i 

16,1 


(° 

% 

s 

^ 

^ 

i 

5  ^i 
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[lowing  are  extracts  from  a  letter  of  Mr.  A.  O.  Powell,  assistant  engineer,  this 

,  dated  Eau  Claire,  Wis.,  December  15, 1886: 

a  1882  the  rates  by  river  from  Reed's  Landing  to  Ean  Claire  were : 

-class  freight per  100  poands..  $0.65 

id-class  freight ..do 45 

L-olass  freight do 25 

class  passenger  fare 2.50 

id-class  passenger  fare 2.00 

;ht  on  oar  stems each..      .80 

y  rail  via  the  Chippewa  Valley  Division  of  the  Chicago,  Milwaukee  and  Saint 
Kail  way,  completed  in  Jaly,  1882: 

-class  freight per  100  pounds..  |0. 40 

id-class  freight do 34 

1-class  freight do 29 

bh-class  freight do 24 

-class  passenger  fare  (Since  October  15,  1886,  $1.40) 1.85 

id-class  passenger  fare 1.40 

;ht  on  oar  stems  (approximate) each..      .40 

he  railroad  carries  the  oar  stems  by  weight.  «• 

t  has  not  been  the  practice  to  insure  freight  or  lumber  in  transit.'' 

lie  reduction  in  cost  of  running  lumber  from  Eau  Claire  to  the  Mississippi  River, 

o  United  States  improvements,  can  be  arrived  at  by  inspecting  the  contract  rates 

by  the  Daniel  Shaw  Lumber  Company.    In  1877  they  paid  53^  cents  per  M  feet 

. ;  in  lb86  they  contracted  for  37  cents. 

iumbermen  claim  that  they  could  not  have  run  lumber  this  year,  during  the  ex- 

9  low  water,  had  it  not  been  for  the  wing-dams  and  Jetties. 

lie  improvements  have  had  no  effect  on  freight  rates  by  rail  for  general  merchan- 

lie  prospective  advantajices  of  the  completion  of  the  improvement  will  be  con- 
to  the  lumbering  interests." 


A  A  6. 

BtOVEMENT  OF   CHIPPEWA  RIVER  AT  YELLOW  BANKS.  WISCONSIN. 

36  object  of  this  work  is  to  prevent  erosion  of  the  high  sand-banks 
luffs  on  the  Chippewa  Eiver  below  Eau  Claire,  and  thereby  relieve 
channels  of  this  river  and  of  the  Mississippi  below  the  junction  of 
two  streams  from  the  masses  of  sand  contributed  by  those  banks. 
16  original  estimate  of  the  cost  of  this  work  was  $64,102.50,  as  given 
16  report  upon  the  cost  of  improving  the  Chippewa  River,  January 
L875,  and  this  is  the  estimate  upon  which,  it  is  presumed,  the  ap- 
>riation  for  the  work,  viz,  that  of  $30,000,  by  act  passed  August  2, 
S,  was  made. 

tie  project  for  the  work,  adopted  in  February,  1883,  is  as  follows: 
ows  of  piles  are  driven  at  the  foot  of  the  slope  at  distances  of  5  feet 
:t  from  centers ;  between  the  piles  and  between  the  line  of  piling 
foot  of  slope  are  laid  fascines  of  brush,  with  sand  well  incorporated 
I  them  ;  the  finished  brush-work  is  carried  to  a  heigbt  ol  10  to  12 
above  low-water  mark ;  on  top  of  the  brush  sapliugs  are  laid  par- 
to  the  line  of  piling ;  across  the  saplings  are  ties,  two  for  every  5 
length  of  protection  wall,  firmly  spiked  to  the  piles  and  to  pickets 
en  in  rear  of  the  wall,  the  slopes  to  be  terraced  where  necessary.  It 
cpected  that  the  sand  from  the  slopes  will  pack  closely  against  the 
jh-work,  so  as  to  obviate  the  necessity  of  using  any  large  quantity 
)ck  which,  for  this  work,  would  be  expensive.  The  top  of  tiie  brush 
,  however,  should  be  crowned  with  rock.  A  few  mill-edgings  were 
1  at  the  outset  of  the  work,  but  they  proved  as  expensive  as  brush 
not  so  effective. 
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The  condition  of  the  work  is  as  follows  : 

At  Waobeek  Bank,  2,989  feet  long,  protection  completed. 

At  Eumsey's  Bank,  4,500  feet  long,  piles  all  driven  and  1,850  lineir 
feet  of  protection  completed. 

At  Mary  Dean  Bank,  6,900  feet  long,  piles  have  been  driven  for  && 
linear  feet,  and  139  feet  of  the  protection  completed. 

The  work  was  all  done  by  day  labor. 

Two  banks  near  Eau  Claire,  total  length  of  8,300  feet,  have  not  u 
yet  had  any  work  done  upon  them.  Total  npon  which  no  work  has 
been  done,  15,886  linear  feet 

The  portions  of  protection  wall  at  Wanbeek,  Bnmsey's  and  Mary  JDeaa 
Banks,  aggregating  4,969  feet,  were  completed  by  the  close  of  1881 
Although  they  withstood  uninjured  the  unprecedented  flood  of  Septem- 
ber, 18^,  in  the  Chippewa  Valley,  they  should  receive  a  crowning  of 
rock. 

The  completed  portions  of  the  work  not  crowned  with  stone  cost  $4M 
per  linear  foot.  R  becoming  apparent  that  the  original  estimate  of  tiie 
cost  of  the  work  rendered  in  1875  was  too  low,  a  revised  estimate  was 
presented  in  Appendix  X  of  the  Annual  Report  for  18S3,  as  follows : 

It  is  believed  that  when  the  present  season's  work  is  completed  the  cost  of  the  pio- 
tection  will  averap^e  abont  $4  per  linear  foot  (of  wall  and  terrace),  and  opon  this  haiii 
the  cost  of  protecting  24,000  linear  feet,  the  ag£[regate  leneth  of  the  five  bank*  namei 
above,  will  be  abont  |96,000.  Improvements  in  the  metnod  of  work,  howcTer,  tbat 
may  be  discovered  as  it  proceedsi  may  rednoe  the  cost  below  this  last  figore,  bat  the 
cost  of  each  bank  will  vary,  depending  npon  the  facility  with  which  material  can  kt 
obtained.  The  original  estimate  was  made  eight  years  aso,  and  contemplated  brmii 
and  stone  revetment.  Bnt,  leaving  ont  the  matter  of  change  in  prices  of  m»tertil 
and  labor  daring  the  past  eight  years,  there  was,  at  the  time  the  estimate  was  rea- 
dered,  no  actual  experience  in  the  cost  of  snch  revetment  npon  which  to  baae  one. 
The  magnitude  of  the  Tellow  Banks  calls  also  for  a  character  of  work  difTeient  fnm 
ordinary  shore  protection. 

1^0  work  of  protection  was  done  during  the  past  fiscal  year  for  want  of 
funds.  The  small  balance  available  at  the  commencement  of  the  year, 
$254.84,  was  held  for  repairs  to  the  work,  and  also  to  pay  for  storage  and 
care  of  the  engineer  property  pertaining  to  the  work. 

Amount  ex]^nded  to  June  30, 1887,  inclndinff  outstanding  liabilities 999,7S1M 

Amount  expended  during  the  fiscal  year  ending  June  30, 1887,  including 
outstanding  liabilities d&,di 

The  sum  of  $30,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1889,  towards  completing  the  work  at  Wanbeek,  Bum- 
sey's,  and  Mary  Dean  Banks,  including  rock  crowning.  The  work  at 
present,  being  in  an  unfinished  state,  is  exposed  to  injury  from  floods. 

This  work  is  in  the  collection  district  of  Milwaukee,  Wis.  The  coUecUon  for  tkb 
district  for  the  year  ending  December  31, 1886,  amounted  to  t^ll,221. 40. 

Reyised  estimate  of  cost  of  impiOTement $96,090 

Appropriated  by  act  passed  August  2, 1882 * 30,oa0 

Remaining  to  be  appropriated 66,010 

Total  amount  expended  to  June  30, 1887,  including  outstanding  liabilities. . .    29, 78it 

For  statistics  of  the  trade  and  commerce  to  be  benefited  by  this  in 
provement,  reference  is  made  to  the  annual  report  upon  improvemert 
of  the  Chippewa  Biver,  Wisconsin. 

Money  BtatemenU 

July  1, 1886,  amount  available 1254.84 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilitiee 
outstanding  July  1, 1886 38bW 

July  1, 1887,  amount  atailable 2i&tf 

—  ■ 
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mount  ^estimated)  reanired  for  completion  of  ezistins  project $66, 000. 00 

monnt  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1889    30, 000. 00 
abmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


A  A  7. 


>BOVEMENT  OF  SAINT  CROIX   RIVER  BELOW  TAYLOR'S  FALLS,  MIN- 
NESOTA AND  WISCONSIN. 

?he  original  project  for  the  improvement  of  this  river,  adopted  in 

8,  was  based  npon  the  resalts  of  a  survey  made  in  1874,  when  the 

Croix  was  at  a  high  stage  of  water  and  but  comparatively  few 

s,  etc.,  to  be  seen,  and  contemplated  the  removal  of  sna^s,  bowlders, 

M3ks,  leaning  trees,  and  sand-bars  between  Taylor's  Falls  and  Pres- 

t,  and  contraction  of  the  low- water  channel  between  Taylor's  Falls 

[  Stillwater  into  one  of  nearly  uniform  width  by  means  of  brush  atid 

ne  jetties  and  dams  of  the  same  material  to  close  island  chutes  and 

ondary  channels.    Estimated  cost,  $21,758. 

?he  present  project,  adopted  in  1880  and  modified  in  1882,  is  based 

>n  the  results  of  a  low-water  survey  made  in  1879,  the  resulting  es- 

ate  of  cost  (see  page  1444,  Appendix  X,  Annual  Heport,  1883)  t^ing 

1,450.    This  provided  for  removal  of  obstructions,  as  did  the  original 

n,  excepting  that  it  considered  more  work  for  the  approaches  to  the 

inal"  between  Four-Mile  Island  and  the  foot  of  the  St  Croix  Boom 

A  did  the  original  plan. 

?he  first  appropriation  for  the  improvement  of  the  St.  Croix  was 

^000,  made  by  act  of  Congress  approved  June  18, 1878. 

Lt  that  date  the  channel,  above  Stillwater  especially,was  incumbered 

sunken  cribs,  wrecks,  snags,  and  old  boom-piers,  and  the  bends  by 

Ding  trees.    The  low-water  channel  had  in  many  places  but  litt;e 

re  than  2  feet  of  depth,  and  steamers  and  barges  made  their  way  as 

t  they  could  amongst  the  obstructions. 

Jnder  this  Appropriation  some  of  the  worst  obstructions  were  re- 

ved  between  Taylor's  Falls  and  Stillwater. 

Lnother  appropriation  of  $8,000,  by  act  approved  March  3, 1879, 

s  expended  in  the  same  manner,  and  in  addition  the  stream  was 

roughly  surveyed  from  Taylor's  Falls  to  Prescott,  the  results  of 

ich  were  reported  January  26, 1880  (see  pages  1661-1667,  Appendix 

Annual  Beport  of  the  Chief  of  Engineers,  1880). 

Jpon  the  results  and  maps  of  this  survey  is  based  the  present  plan 

improvement. 

lie  work  done  in  1878-'79  was  as  follows. 


OBSTRUCTIONS  REMOVED. 


g^8 number..  2,882 

npe do....  1,919 

riders cubic  yards..      664 

ning  trees namber...  6,005 

)8orpier8 do....        36 


Logs number..        68 

Piles do....        16 

Wrecks do 1 

Caving  bends  protected. linear  feet  2,200 
Dams  built do....      575 


upended  under  this  project^  including  expense  of  survey  of  1879«  118,000. 

?he  foregoing  work  lessened  the  difficulties  to  navigation  within  the 
its  worked  over.  Tinder  the  appropriation  of  $10,000  by  act  ap- 
•ved  June  14, 1880,  work  began  under  the  present  project.  This  act 
vided  for  the  expenditure  of  $300  "  in  the  improvement  of  the  slough 
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on  the  east  side  of  said  river,  known  as  the  caual,  between  Four-] 
Island  and  the  foot  of  the  St.  Croix  Boom." 

Some  rock  and  other  obstructions  were  accordingly  removed  from 
channel. 

Under  the  appropriations  1880-1886,  the  work  of  improving 
channels  continaed.    Above  Stillwater  the  work  consisted  generally| 
constraction  of  dams,  jetties,  etc.,  and  removal  of  obstructions 
the  channels.    Below  Stillwater  the  work  was  almost  entirely  conl 
to  the  channels  at  Hudson  and  Catfish  bars,  a  few  sunken  logs  ha^ 
been  removed  between  Stillwater  and  Hudson. 

The  improvement  of  the  Hudson  Bar  has  consisted  in  dredging 
in  the  construction  of  a  long  training-wall  of  piles,  timber,  brusl^ 
stone,  in  order  to  cut  off  troublesome  cross-currents  setting  to  the 
ward  at  this  point.    At  Catfish  Bar  the  improvement  has  consist 
dredging  and  in  construction  of  a  training-dam  of  brush  and 
from  a  point  above  the  mouth  of  Bowles'  Creek  to  a  point  on  the 
the  object  of  the  dam  being  twofold  : 

1.  To  divert  the  deposits  from  the  creek  to  the  right  bank  and  ai 
from  the  channel. 

2.  To  confine  the  low-water  volume  to  the  dredged  channel. 
The  channel  at  Catfish  Bar  has  been  kept  open  by  dredging  for 

passage  of  the  largest  steamers  and  rafts  since  1882,  but  dredging 
regarded  as  only  a  temporary  measure.    The  work  done  during  the 
fiscal  year,  and  under  the  appropriation  of  $7,500  by  act  of  Congress  i 
proved  August  5, 1886,  consisted  in  dredging  the  channels  at  Hudi 
and  Catfish  bars  by  means  of  a  scraper-boat  operated  by  a  si 
and  in  construction  of  the  dam  at  Catfish  Bar,  above  referred  to;  2j 
cubic  yards  of  sand  and  gravel  were  removed  from  the  Hudson 
thus  rendering  the  channel  at  that  place  available  for  the  passage] 
steamers  during  the  fall  of  1886 ;  and  4,000  cubic  yards  were  remot 
from  the  channel  at  Catfish  Bar.    The  construction  of  the  dam  at  ^ 
fish  Bar  commenced  in  December,  1886,  and  was  continued  until  Hi 
21,  following,  the  party  working  on  the  ice;  1,105  linear  feet  of 
were  thus  built,  but  the  dam  requires  more  rock  and  should  be  lei 
off  and  extended  150  feet,  and  a  jetty  250  feet  long  should  be  built 
the  Wisconsin  side,  opposite,  to  more  thoroughly  concentrate  the  U 
water  volume  upon  the  bar.    The  work  of  improvement  has  beei 
local  charge  of  Capt.  O.  F.  Knapp,  overseer,  who  is  entitled  to  m< 
credit  for  the  faithful  and  economical  manner  in  which  he  carried 
instructions. 

The  improvement  already  effected  at  Catfish  Bar  has  been  of 
benefit  to  the  navigation  of  the  stream.    As  many  as  sixty  raft 
passenger  steamers  navigate  the  river  at  times. 

TOTAL  OF  WORK  DOXK  L'KDEIt  PRESRNT  PROJECT. 

Snags  removed noinber..    1,' 

Leaning  trees  removed do... 

Stumps  removed do... 

Piles  removed do... 

Cribs  or  piers  removed do... 

Wrecks  removed .^ do... 

Logs  removed do... 

Clay  and  gravel  removed  above  Stillwater cnbic  yards. 

Bowlders  removed do... 

Shore  protection  and  revetment  built  of  brush  and  stone linear  feet..    4, 1 

Dams  and  jetties  bnilt  of  brush  and  stone do 9^ 

Trainiuj^-wall  at  Hudson,  built  of  piles,  timber,  brush,  and  stone do...    3,' 

Dredging  at  Hudson,  approximate cubic  yards..    8,1 

Dredging  at  Catfish  Bar,  approximate do....  14,< 
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Total  amount  expended  under  present  project  to  Jnne  30, 1887,  in- 
cluding outstanding  liabilities,  $64,041.51. 

TOTAL  OF   WORK  DONE  UNDER  ORIGINAL  AND  PRESENT  PROJECT. 

Snags  remoyed uninber..  3,915    • 

Lieaning  trees  removed do....  6,219 

Stompe  removed do....  2,661 

Piles  removed do 24 

Cribs  or  piers  removed do 43 

Wrecks  removed do....  3 

Logs  removed do 201 

Clay  and  gravel  removed  above  StiU water cobic  yards . .  146 

Bowlders  removed do....  633.5 

Shore  protection  and  revetment  built  of  brush  and  stone linear  feet . .  6, 332 

Dams  and  jetties  built  of  brush  and  stone do 9,173 

Training-wall  at  Hudson,  built  of  piles,  timber,  brusb,  and  stone  . .  .do . . . .  2, 465 

Dredging  at  Hudson,  approximate cubic  yards..  8,694 

Dredging  at  Catfish  Bar,  approximate do 14,000 

Total  expended  on  original  and  present  projects  since  commeDcement 
of  work,  including  outstanding  liabilities,  $82,041.51. 

All  of  the  work  has  been  done  by  day  labor  and  purchase  of  mate- 
rials in  open  market. 

The  result  of  the  work  to  date  is  a  least  depth  upon  the  bars  above 
Stillwater,  where  improvements  have  been  made,  of  3  feet  at  low  water 
and  below  Stillwater  of  4  to  5  feet  Geuerally,  it  may  be  said  of  the 
work  that  at  many  points  navigation  has  been  rendered  permanent, 
where  formerly  it  was  uncertain,  and  that  in  other  places  it  has  been 
made  practicable,  where  before  improvement  it  was  impossible.  There 
are  some  bars  yet  that  require  improvement  above  Stillwater,  and  some 
of  the  existing  works  need  small  repairs.  The  Hudson  Wall  should  be 
extended,  and  the  channels  at  this  point  and  Catfish  Bar  should  receive 
additional  dredging,  and  the  dam  at  the  latter  place  extended  as  noted 
above. 

As  showing  the  amount  of  commerce  benefited,  and  to  be  benefited 
by  the  improvement,  reference  is  made  to  the  accompanying  statistics 
of  the  St.  Croix  Eiver. 

The  largest  steamers  plying  tho  Mississippi  Biver  between  Saint 
Paul  and  Saint  Louis  ascend  the  St.  Croix  to  Stillwater,  the.  head  of 
an  immense  steam-boat  and  lumber-rafting  business,  which  is  dependent 
upon  these  improved  channels.  Smaller  steamers  run  between  Still- 
water and  Taylor's  Falls,  carrying  passengers,  agricultural  implements, 
grain,  etc. 

Before  the  completion  of  the  railroad  to  Taylor's  Falls,  Minn.,  the 
towns  along  the  St.  Croix  Biver  could  get  their  supplies  to  and  from 
market  only  by  water  and  wagon  transportation,  and  even  since  the 
.completion  of  the  railroad  the  steamboats  have  carried  the  larger  por- 
tion of  the  freight,  and  for  some  time  to  come  they  will  do  the  same 
during  seasons  of  navigation,  for  the  reason  that  they  f  the  steam-boats) 
can  make  all  the  landings  along  the  river,  whereas  tne  railroads  will 
strike  only  certain  towns,  leaving  others  along  the  river  to  depend  upon 
steam-boats. 

The  advantages  and  benefits  to  the  people  of  the  Lower  St.  Croix 
Valley  due  to  the  improvements  already  effected  are  evident  from  the 
lowering  of  freight  rates,  which,  it  is  stated,  have  been  reduced  at  least 
50  per  cent,  since  the  improvement  of  the  stream  commenced.  On 
wheat  alone  the  saving  in  freight  is  said  to  have  been  considerable. 
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The  work  of  improvement  on  the  St.  Croix  has  also  had  the  effect 
of  lowering  the  rates  of  insurance,  as  well  as  of  causing  stronger  compe- 
tition, as  it  has  enabled  larger  draught  boats  (Mississippi  Biver  pack- 
ets) to  ascend  the  river  and  thus  compete  with  those  boats  that  plied 
exclusively  on  the  St.  Croix  Biver,  and  also  with  the  railroad  running 
to  Taylor's  Falls. 

The  sum  of  $18,950  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1889,  in  furtherance  of  the  existing  project,  princi^allj 
at  Hudson  and  Catfish  bars,  and  in  repairs  to  and  extension  of  the  revet- 
ment at  Kelly's  Island  above  Stillwater,  where  a  diversion  of  the  chan- 
nel has  been  threatened  for  several  years  past. 

Portions  of  the  river-bed  between  Stillwater  and  Taylor's  Falls  are 
much  obstructed,  at  times,  by  log-booms,  which  have  been  noticed  in  pre- 
vious reports. 

Estimated  cost  of  project  as  amended $83,450.01 

Amount  expended  before  its  adoption 18»O0Q.M 

Total  amount  expended  under  present  project  to  Jane  30,  IBS?,  incladlng 
outstanding  liabUities 64,041.51 

Total  amount  expended  to  June  30, 1887,  induding  outstanding  lia- 
bilities     83,041.51 

This  work  is  in  the  coUectioa  district  of  Minnesota.  The  nearest  port  of  entrr  ia 
Buluth,  Minn.y  at  which  place  the  reyenues  collected  during  Uie  year  ending  De- 
cember 31, 1886,  amounted  to  $4,591.74;  value  of  domestic  exports  for  1886,  $2,419,817; 
value  of  merchandise  ''  in  transit"  trade,  $94,540;  duties  on  same,  $52,576.97. 

ABSTRACT    OF  APrROPRIATIOKS   MABB    FOR  IMPROVIKO  SAINT  CROIX  BTVXS  BKLOV 

TAYLOR'S  FALUB,  MINNESOTA  AND  WISCONSIN. 

By  act  approved  June  18, 1878 *$10,OOO.flO 

By  act  approved  March  3, 1879 *d,O0O.0D 

By  act  approved  June  14, 1880 10,000.00 

By  act  approved  March  3,  1881 8.OOO.O0 

By  act  passed  August  2,  1882 30,000.00 

Byactapproved^Jnly6,  1884 9,OOO.0D 

By  act  approved  August  5, 1886 7,500.00 

Total 82,500.00 

Money  statement 

July  1,  1886,  amount  available $419.90 

Amount  appropriated  by  act  approved  August  5, 1886 7, 500. 00 

$7,919.90 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1,  1886 7,362.95 

July  1, 1887,  outstanding  Uabilities 98^46 

7,461.41 

July  1, 1887y  amount  available 45&40 


< 


'  Amount  (estimated)  reo  uired  for  completion  of  existiuff  project 16, 950. 01 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1889  18, 950.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
narbor  acts  of  1866  and  1867. 

'Appropriated  before  adoption  of  present  project. 
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COMMERCIAL  STATISTICS. 

rmparative  statement  of  steamboats  and  barges,  freight,  passengers,  totoing,  rafting,  logs, 
liimber,  etc.,  manufactured  on  the  8t.  Croix  River,  Wisconsin  and  Minnesota,  for  a  period 
of  nine  years,  1878-1886. 

8TSAMB0ATS  AND  BABGES. 


Year. 

In  freight  and  passenger 
business-^ 

In  towing  and  rafting 
>  business — 

Steam-boats. 

Barges. 

Steam-boats. 

Barges. 

878*  ............  ............................ 

3 
3 
3 
2 

3 
3 
3 

4 
6 

8 
12 
39 
40 
77 
51 
30 
50 
49 

379 

ggO 

881 

. 

8g2 

24 
25 
25 
83 

38 

883 

884 

88ft 

[886t 

*Amooiit  of  commerce  and  navigation  when  work  of  improvement  began. 
f  Amount  of  commerce  and  navigation  at  present  time,  1888. 

■ 
PBEIGHT,  PASSENGERS,  AND  LOGS. 


Tear. 


1878*. 

1870.. 

1880.. 

1881.. 

1882.. 

1883.. 

1884.. 

1885. 

1880 1 


Freight  carried, 
to  include 
merchandise, 
lamber,wood, 
etc 


Pound*. 
82,000,000 
47,786,905 

(t) 
035,000,000 
6/30.000. 000 
063.000,000 
d  80, 000, 000 
«  85, 000. 000 
/ 180, 000, 000 


Passengers 
carried. 


15.000 
9,244 

C) 
11.015 
10, 300 
2,800 
4,000 
10,647 
12.756 


Logs  towed  ont 
of  St  Croix 
River  (esti- 
mated). 


Fut  B.  M. 

70,000,000 
117,000.000 
•  200,000,000 
185,000,000 
130, 000, 000 
108.000,000 
175, 000, 000 
150, 000, 000 
115,700,000 


Logs  passed 
throngh  St. 
Croix  Boom.  • 


Feet  B,  M. 

160,000,000 
202,000,000 
207. 100, 000 
2<53,000,000 
276. 000. 000 
270, 000. 000 
275, 000. 000 
231, 000, 000 
193,^,000 


*  Amoant  of  commerce  and  navigation  when  work  of  improvement  began. 

t  Amoant  of  commerce  and  navigation  at  present  time,  1886. 

X  Estimated  same  as  1879. 

a  Aboat  18,000.000  pounds  Inmber  and  wood. 

b  Aboat  48,000,000  pounds  lumber  and  woo<l. 

c  About  53,000,000  pounds  lumber  and  wood. 

d  About  70,000,000  pounds  lumber  and  wood. 

6  Aboat  73,000,000  pounds  lumber  and  wood. 

/  About  85,000,000  pounds  lumber  and  wood. 

LUMBER,  ETC.,  MANUFACTtTBED. 


Year. 


1878*. 
1879  . 
1880.. 
1881., 
18R2.. 
1883. 
1884.. 
1885. 
1886t 


Lumber. 


Feet  B.  If, 
Not  stated 

83,727,820 
132  475. 078 
135. 000, 000 
116,000,000 
167, 000. 000 
125. 000, 000 
200, 000, 000 

75, 000, 000 


Shingles. 


Ifumber. 

Not  stated 

40, 238, 000 
54,052,500 
70, 000, 000 
62,000,000 
80. 000,  OUO 
25,000,000 
65,000,000 
1,400,000 


Laths. 


Jfumber, 

Not  stated 

27,600,000 
37, 845, 000 
40,000,000 
32,  OOO,  000 
45. 000, 000 
25,000.000 
80.000,000 
600,000 


*  Amoant  of  commerce  and  navigation  when  work  oi  improvement  begap. 
t  Antowit  of  oomm^roe  find  nt^vigatiop  at  present  tinvs*  1399. 


Pickets. 


NuTnber. 
Not  stated. 
Do.       , 
Do. 

362.000 

200,000,000 

615,000 

615,  (KM) 

11,000,000 

Not  Stated. 
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A  A  8. 

IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

For  want  of  fands  do  work  for  improvement  vas  done  during  the 
past  fiscal  year. 

An  examination  of  this  stream  was  made  hy  Maj.  G.  K.  Warren, 
Corps  of  Engineers,  in  1866,  under  authorization  of  section  4  of  the  act 
of  Congress  approved  June  25, 1866.  Major  Warren's  first  or  prelimi- 
nary report  of  this  survey  was  rendered  January  21, 1867,  and  printed 
as  a  part  of  Senate  Ex.  Doc.  No.  58,  Thirty-nint4i  Congress,  second 
session. 

The  estimates  of  cost  of  improvement,  based  upon  results  of  this 
examination  and  survey,  are  given  in  the  Beport  of  the  Chief  of  Engi- 
neers for  the  year  ending  June  30, 1867.  Two  plans  were  consider^ 
viz,  one  to  improve  the  navigation  of  the  river  from  the  Yellow  Medi- 
cine to  the  mouth  of  the  Minnesota  by  means  of  locks  and  dams,  so  as 
to  secure  4  feet  of  water,  at  a  cost  of  $775,500 ;  and  another  to  secure 
2  to  3  feet  of  water,  by  removal  of  snags  and  bowlders  throughout  this 
stretch  of  river,  in  addition  to  the  construction  of  a  lock  and  dam  at 
Little  Falls,  and  the  operation  of  a  scraper  and  dredge-boat,  at  a  cost 
of  $117,000. 

The  river  and  harbor  Mt  of  Congress  approved  March  2«  1867,  ap- 
propriated $37,500  for  removing  snags  and  bowlders  throughout  the 
Minnesota  Eiver,  thus  sanctioning  the  second  plan. 
'  The  river  and  harbor  acts  of  Congress  approved  June  11, 1870,  and 
March  3, 1871,  each  appropriated  $10,000  for  continuing- the  improve- 
ment. 

The  second  section  of  the  river  and  harbor  act  of  Congress  approved 
June  10,  1872,  provided  for  the  survey  of  the  Minnesota  Biver  above 
the  mouth  of  the  Yellow  Medicine,  which  survey  was  made  during  the 
same  year,  the  report  pertaining  to  which  is  printed  in  the  Report  of  the 
Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 1873.  The  re- 
moval of  obstructions,  principally  bowlders,  was  recommended. 

The  same  act  (approved  June  10, 1872)  appropriated  $10,000  for  the 
improvement  of  the  stream,  which  sum  was  expended  in  the  removal 
of  bowlders,  overhanging  trees,  etc. 

By  act  approved  March  3, 1873,  there  was  appropriated — 

For  the  improvement  of  the  Minnesota  River,  Minnesota,  ten  thousand  dollars : 
Providedf  That  one-half  of  said  snm  shall  he  expended  between  the  month  of  the 
Yellow  Medicine  and  Minnesota  Falls,  on  said  river. 

This  appropriation  was  applied  to  the  removal  ef  rocky  ledges,  bowl- 
ders, snags,  and  overhanging  trees.  The  total  of  appropriations  to 
March  3, 1873,  inclusive,  was  $77,500.. 

By  act  of  Congress  approved  June  23,  1874,  an  appropriation  of 
$10,000  was  made  '^  for  the  survey  or  improvement  of  the  Minnesota 
Eiver."  A  survey  was  made  from  the  mouth  of  the  river  to  South 
Bend,  a  distance  of  116.4  miles,  to  determine  the  practicability  of  im- 
proving the  navigation  by  means  of  canals,  locks,  and  dams.  The 
results  of  this  survey  proved  the  possibility  of  lock  and  dam  naviga- 
tion for  the  distance  passed  over,  the  estimated  cost  of  improvement, 
as  stated  in  the  report  of  the  survey  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 1875,  being, 
for  five  locks  and  dams  and  removal  of  snags,  etc.,  $733,868.63,  the 
cost  of  removing  snags,  etc.,  being  therein  placed  at  $34,585.10,  includ- 
ing contingencies.    Following  this  report,  upon  which  is  based  the 
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present  project  of  improvement — at  least  so  far  as  removal  of  snags, 
bowlders,  and  trees  from  the  channel  is  concerned — Congress  made 
three  appropriations,  of  $10,000  each,  by  acts  approved  March  3, 1875, 
August  14, 1876,  and  Jane  18, 1878,  which  snms  were  applied  to  clear- 
ing the  river  of  obstrnctions  below  South  Bend. 

No  appropriation  by  Congress  for  the  improvement  of  the  stream  has 
been  made  since  1878. 

The  object  of  all  the  work  for  improvement  was  to  facilitate  naviga- 
tion by  steamers.  Before  any  work  of  improvement  was  undertaken, 
the  river  was  almost  impassable  at  low  water  for  boats.  The  removal 
of  obstructions  cleared  the  way  over  long  stretches  of  the  river  between 
Minnesota  Falls  and^  a  point  about  30  miles  below  Henderson.  little 
or  no  use,  however,  was  made  of  the  improved  channels.  The  rapidly 
caving  banks  of  that  river  add  their  quota  of  snags  and  leaning  trees 
to  the  channel  yearly,  so  that  channels  which  were  cleared  of  obstruc- 
tions ten  years  ago  are  more  or  less  encumbered  with  them  to-day. 

It  is  claimed  by  those  interested  in  the  Minnesota  Valley  that,  wei*e 
the  improvements  extended  by  the  construction  of  locks  and  dams, 
steam- boats  and  barges  would  navigate  the  river  and  carry  much  of  the 
freight  that  now  depends  upon  rail  for  transportation. 

Congress,  by  river  and  harbor  act  approved  August  5, 1886^  author- 
ized a  new  survey  of  the  Minnesota  Biver  with  a  view  to  its  improve- 
ment by  locks  and  dams.  This  survey,  from  the  mouth  to  Mankato,  is 
now  in  progress,  and  a  report  upon  the  same,  with  estimates  and  statis- 
ti€»3  of  the  valley,  will  be  rendered  in  time  for  the  consideration  of  Con- 
gress at  its  next  meeting. 

Total  expended  on  the  original  project |77,500 

Expended  for  survey,  1874 10,000 

Expended  upoQ  present  project,  1875-1879 30,000 

As  Congress  has  not  appropriated  for  the  improvement  of  this  stream 
since  1878,  it  seems  proper  not  to  present  any  estimate  in  this  report 
for  the  year  ending  June  30, 1889. 

This  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  entry  is 
Dnloth,  Minn.,  at  which  place  the  total  collections  from  all  sources  during  the  year 
ending  December  31,  18d6,  amounted  to  $4,591.74.  Value  of  merchandise  <*in  transit" 
trade,  |94,540 ;  duties  on  same,  t52,576.U7.    Yalne  of  domestic  exports,  |2,419,847. 

ABSTRACT  OF  APPROPRIATIONS    MADE  FOR  THE    IMPROVEMENT  OF    THE    MINNESOTA 

RIVER. 

By  act  approved  March  3,  1867 f37,500 

By  act  approved  July  11,  1870 10,000 

By  act  approved  March  3,  1871 10,000 

By  act  approved  June  10, 1872 10,000 

By  act  approved  March  3,  1873 10,000 

By  act  approved  June  23,  1874 'lO^OOO 

By  act  approved  March  3,  1875 10,000 

By  act  approved  August  14,  1876 10,000 

By  act  approved  June  18,  1878 10,000 

Total 117,500 

Money  statement. 

Jtily  1, 1886,  amount  available : $42.00 

Jalyl,  1887,  outstanding  liabilities 9.00 

J^y  1, 1887,  amount  available 33.00 

^onnt  (estimated)  required  for  completion  of  existing  project 703,868.63 

oabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  18G6  and  1867. 

*   ^  Used  in  making  survey  of  river. 


\ 
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A  A  9. 
IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA 

The  present,  which  is  also  the  original,  project  for  the  improvement 
of  this  river  from  Breckenridge  to  the  northern  bonndary  line,  adojyted 
in  1877  and  amended  as  to  estimate  of  cost  in  1883,  consists  in  the  re- 
moval of  snags,  leaning  trees,  and  bowlders,  and  in  dredging  channelf 
through  the  bars. 

The  estimated  cost  of  this  improvement,  omitting  the  item  of  ioi- 
provement  of  Ooose  Rapids,  as  based  npon  the  reports  of  1874, 1875, 
and  1877  (see  pages  730-732,  Beport  of  Chief  of  Engineers,  1878),  was 
$145,310.18,  which  estimate  as  revised,  and  for  the  reasons  stated  in 
Appendix  X  8  of  the  Annual  Beport  of  1883,  was  increafied  by  •34,000, 
bringing  it  up  to  $179,310.18. 

The  river  and  harbor  act  of  Congress  approved  Angast  5, 1886,  appro- 
priated  for  this  improvement  as  follows : 

Improving  Red  River  of  the  North,  Minnesota :  Continning  improvemeiit  tnm 
Breckenridge  to  the  northern  boundary  line  of  the  United  States,  iocladingdrDdgiBiu 
removal  of  snags  and  bowlders,  and  constmction  of  wing-dams,  and  so  forth ;  asd 
the  money  heretofore  appropriated  for  locks  and  dams  is  nereby  made  available  kt 
this  purpose. 

This  act  added  to  the  improvement  of  the  Bed  Biver  the  improvement 
of  Goose  Bapids,  which  had  been,  np  to  that  time,  a  separate  work. 

The  balances  from  appropriations  for  locks  and  dams  were  $46,947.65;. 
(See  Annnal  Beport,  1886,  Constmction  of  Lock  and  Dam,  Groose 
Bapids.) 

With  this  appropriation  and  the  small  balance  from  previous  appro- 
priations, the  work  of  dredging  was  resumed,  the  necessary  repairs  and 
additions  made  to  the  fleet  of  dredges  and  flats,  and  a  new  steamer  con- 
structed for  towing  purposes,  by  utilizing  the  machinery  of  a  steamer 
that  had  been  employed  upon  the  Mississippi  Biver  reservoirs.  The 
dredging  was  principally  done  upon  the  lower  half  of  Goose  Bapids, 
at  points  between  the  rapids  and  Grand  Forks,  and  on  bars  belov 
Grand  Forks.  The  excavated  material  was  utilized,  as  in  former  years, 
in  forming  training-dams  to  confine  and  direct  the  water  at  low  stai^ 
and  also  to,  as  far  as  possible,  leave  the  area  of  cross-section  of  tlie 
stream  after  excavation  what  it  was  before  excavation,  and  also  so 
placed  as  to  reduce,  wherever  necessary,  the  velocity  of  the  stream. 
In  general,  the  work  has  been  so  carried  on  that,  while  increasinc^  the 
depths  at  crossings,  the  pools  above  and  below  the  bars  have  not  been 
lowered.  The  material,  a  tough  leathery  clay,  is  not  liable  to  be  rapidly 
washed  away,  and  the  best  disposition  that  could  be  made  of  it  was  to 
use  it  for  dams.  To  raise  the  material  to  the  top  of  the  bank  through 
heights  of  35  to  45  feet  would  have  been  expensive  without  securing 
much,  if  any,  advantage,  as  floods  frequently  cover  the  banks  and  ap- 
proaches to  the  river. 

The  dredges  worked  over  60.7  miles  of  river  during  the  fiscal  year; 
11,505  linear  feet  of  channels  were  excavated,  13,822  linear  feet  of  dams 
built,  26  snags  and  overhanging  trees  removed  from  the  channels,  27^ 
cubic  yards  of  bowlders  removed,  and  71,714  cubic  yards  of  day  ex- 
cavated. • 

The  cost  of  the  work  during  the  fiscal  year  averaged  17.06  cents  per 
cubic  yard  for  dredging,  including  in  this  the  cost  of  repairs,  subsist- 
ence,  fuel,  machinery  supplies,  tools,  rope,  castings,  etc.,  much  of  whidi 
was  purchased  in  the  spring,  and  is  on  ban4  for  use  lifter  in  the  season. 
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The  cost,  per  cabic  yard,  by  the  close  of  the  season,  will  average 
abont  14  cents,  excavated  and  handled. 

The  lowest  point  reached  by  the  dredges  was  52  miles,  by  river,  be- 
low Grand  Forks. 

The  total  work  done  apon  this  stream  since  the  first  appropriation 
for  its  improvement  was  made  by  Congress,  and  distributed  over  the 
280  miles  between  Fort  Abercrombie  and  the  point  where  dredging 
ceased  this  year,  below  Grand  Forks,  is  as  follows : 

Dredffing cobio  yards..  405,893 

Total  ofliaear  feet  excavated 48,230 

Total  linear  feet  dams  constTQCted 77,322 

lilies  of  river  passed  oyer  by  dredges 187 

Kamber  of  oats  made  by  dredge^ 122 

Number  of  leaning  trees  removed 8,900 

Nnmber  of  snags  removed 1 608  ' 

Cubic  yards  of  Dowlders  removed 348^ 

Files  removed 16 

Sunken  barge  removed 1 

Average  cost  per  cubic  yard  of  dredging  and  depositing  material,  inclad- 

ing  cost  of  plant,  repairs,  etc cents..  29.03 

Average  cost  of  same,  including  first  cost  of  plant  only do ... .  17. 65 

Cost  of  dredging,  during  the  time  the  dredges  were  actually  working, 
not  including  cost  of  plant  or  of  repairs,  but  including  everything  else 
chargeable  to  the  work  for  that  time  was  from  8.2  to  16  cents  per  cubic 
yard.    Fair  average  cost  of  the  same  about  11  cents. 

Average  cost  of  removing  trees  and  snags,  each $1.49 

Average  cost  of  drilling,  blasting,  and  removing  bowlders,  per  cubic  yard ....      4. 79 

All  the  work  of  improvement  on  this  stream  has  been  done  by  hired 
labor. 

GENEBAL  CONDITION  OF  THE  WORK. 

The  3-foot  dredged  channels  from  Moorhead  to  a  point  80  miles  north, 
averaging  60  feet  in  width  at  low  water,  and  the  4-foot  dredged  chan- 
nels fh>m  Grand  Forks  to  a  point  52  miles  north  (distances  by  river), 
averaging  70  feet  in  width,  are  in  good  condition,  and  no  difficulty  is 
experienced  over  those  improved  portions  of  the  stream  by  boats  loaded 
for  those  depths  at  ordinarily  low  stage  of  water,  and  3  feet  can  be 
carried  over  the  improved  portions  of  the  rapids  and  of  the  river  be- 
tween Frog  Point  aad  Grand  Forks.  The  removal  of  snags  and  trees 
between  Moorhead  (opposite  Fargo)  and  Abercrombie  improved  that 
portion  of  the  stream  for  navigation  during  high  and  medium  stages  of 
water. 

The  river  is  subject  to  land  slides,  several  of  which  have  occurred 
within  the  past  two  years  at  Goose  Bapidsand  near  Frog  Point.  These 
slides  can  never  be  anticipated,  form  obstructions  when  they  occur, 
and  have  to  be  removed  in  whole  or  in  part,  thereby  increasing  the 
amount  and  cost  of  the  improvement. 

Generally,  since  the  first  bars  were  dredged  in  1879,  the  carrying  of 
grain  in  barges  has  been  greatly  facilitated.  Before  the  dredging  com- 
menced in  1879  there  was  but  1 J  feet  of  water,  ruling  depth,  upon  bars 
between  Moorhead  and  Goose  Eapids,  and  2  feet  on  the  bars  below 
Grand  Forks  at  ordinarily  low  water  \  and  before  the  removsA  of  snags 
ftnd  leaning  trees  between  Moorhead  and  Abercrombie  navigation  over 
this  portion  of  the  stream  was  at  all  times  difficult. 

The  comparative  statement  of  freight  carried  during  the  calendar 
years  1879-1886,  appended,  shows  considerable  fluctuation^  being  great- 

8872  ENa  87 ^108 
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est  in  1882  and  least  in  1886.  The  decrease  for  188G  must  be  altribnted 
mainly  to  the  extremely  low  water  of  that  year,  the  stage  of  water  at 
Grand  Forks,  daring  the  £all,  averaging  l^.feet  lower  than  had  ever 
before  been  recorded,  and  partly  to  the  increased  facilities  for  shipment 
railroad. 
Assistant  Engineer  B.  Davenport  reports  as  follows : 

Owing  to  the  extreme  low  stage  of  water,  the  yeta  ending  Jane  90,  1887,  has  not 
been  a  sncoesefal  one  for  8team-m>at8  on  the  Red  Riyer  of  the  North. 

After  the  1st  of  Joly,  1886,  no  steamboats  were  ran ;  even  in  September  and  Oet»> 
ber,  where  formerly  there  was  always  a  rise,  there  was  not  safficient  water  to  war- 
rant any  movement  on  the  river. 

This  spring  there  was  a  rather  better  stage  of  water  ap  to  abont  the  15th  of  Jane, 
bat,  compared  with  other  ^ears,  there  was  not  one-foarth  the  nsaal  supply.  Con- 
siderinff  the  low  stage  tbts  year,  however,  the  boats,  both  at  Moorhead  and  Qraod 
Forks,  have  done  nnasoally  well,  and  report  the  condition  of  the  river,  particalaiij 
on  the  dredged  portion,  as  never  better,  considering  the  stage. 

The  Grandin  made  regular  trips  from  Moorhead  north  about  75  miles,  and  ths 
Pluck  did  very  well  on  the  river' south  of  Moorhead  to  McCauleyville.  They,  bow- 
ever,  report  that  they  were  compelled  to  load  their  wheat  barges  much  lighter  thai 
usual  at  this  season  of  the  year  to  avoid  sticking  on  the  bars. 

AU  the  boats,  excepting  the  Oovemment  boats  engaged  in  the  improvement  of  the 
river,  are  now  laid  up,  waiting  for  a  rise.  Several  nundred  thousand  bushek  of 
wheat  are  reported  in  the  elevators  along  the  river  awaiting  transportation. 

GRAXDIK  LINE. 

Pomdt. 
steamer  Grandin :  Merchandise  brought  up  river  to  Fargo 6, 960, 560 

RED  EIVER  TRAKSPORTATIOX  COMPANY. 

Steamer  Pluek : 

From  pointa  south  to  Moorhead : 

Wheat , 4,640,010 

From  Moorhead  to  points  south : 

Merchandise 90,000 

Steamer  JJ.  W.  Alsap : 

From  Grand  Forks  to  points  north  and  south : 

Merchandise 92,910 

Lumber 685,060 

To  Grand  Forks  from  points  north  and  south : 

Wheat 7,782,000 

Wood 600,000 

Total 20,809, 

RECAPITULATION. 


Grandin  Line  (operating  above  Goose  Rapids) 6.960,500 

Red  Ri  ver  Transportation  Company  (operating  south  of  Moorhead ) 4, 670,  OCO 

Red  River  Transportation  Company  (operating  below  Goose  Rapids) 9, 159,^ 

:»).809.8iO 

The  Bed  River  has  been  subjected  to  several  consecative  years  of 
droQf^ht  so  that  the  low-water  marks  last  season  receded  at  points  frou 
Moorhead  to  Grand  Forks,  and  below  the  latter  place,  very  materiaUf 
from  the  previously  established  low-water  marks  upon  which  were 
based  the  cost  of  improvement.  Bars  and  crossings  in  1886  were  sboii 
where,  during  the  survey  of  1874,  sufficient  water  was  reported. 

1  caused  a  new  estimate  to  be  made  of  the  cost  of  completing  the  work, 
checking  the  same  by  an  independent  calculation.  The  estimate  is  as 
lollows : 

Breckenridge  to  Moorhead ..••  $31,063.9^  ^' 

Moorhead  to  Goose  Rapids 18,OOQlOO  "* 
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Gooae  Rapids.... 1^5,000.00 

Gooee  Rapids  to  Grand  Forks 4,500.00 

Grand  Forks  to  Pembina,  including  Pelican  Bars 22, 5C0. 00 

101, 663. 98 
Dedocting  balance  from  former  appropriations  available  July  1,  18d7 22, 065. 61 

Leaves,  as  necessary  to  complete  the  work 79,598.37 

The  cost  of  maintainiDg  the  floatiDg:  property  is  considerable,  and  the 
longer  the  work  is  in  process  of  completion  the  greater  will  be  the  cost 
of  sach  contingencies  as  repairs  and  renewals,  items  that  can  not  be 
estimated  in  advance  with  any  degree  of  exactness. 

Although  but  few  steamers,  comparatively,  navigate  the  Eed  River 
at  present,  the  fact  of  an  improved  river  being  available  for  an  unlimited 
number  of  steamers  and  barges,  whenever  railroad  rates  become  insup- 
portable, operates  to  the  advantage  of  the  farming  community. 

Expended  dnring  the  fiscal  year  ending  Jnne  30, 1887,  including  out- 
standing liabilities,  $25,732.07. 

Expended  upon  the  improvement  from  commencement  of  work  in 
1877  to  June  30,  1887,  including  outstanding  liabilities,  $147,882.04. 

With  the  balance  of  funds  available,  July  1, 1887,  it  is  proposed  to 
continue  work  below  Grand  Forks  and  upon  Goose  Eapids,  and,  when 
the  stage  of  water  permits,  to  remove  some  shoals  at  and  in  the  vicinity 
of  Fargo  and  Moorhead. 

Mr.  Bufns  Davenport,  assistant  engineer,  is  deserving  of  much 
credit  for  faithfulness  and  zeal  in  carrying  out  instructions  connected 
with  this  improvement,  and  his  report  of  operations  and  estimate  of 
cost  of  continuing  the  work  are  herewith  submitted. 

The  sum  of  $40,000  can  be  ])rofitably  expended  during  the  fiscal  year 
ending  June  30, 1889,  in  continuing  operations  and  in  removal  of  ob- 
structions generally  between  Breckenridge  and  the  northern  boundary 
line,  and  in  care  and  maintenance  of  the  fleet  of  dredges,  etc. 

The  Red  River  of  the  North  from  its  scarce  to  the  international  boundary  line  is 
whoUy  within  the  customs  district  of  Minnesota,  of  which  Saint  Vincent  is  the  chief 
port  of  entry.  Collections  for  year  ending  December  31,  1886,  |7,163;  domestic  ex- 
ports for  same  period,  t8^»560. 

ABSTRACT   OP  APPROPRIATIONS    MADR  FOR  IMPROVING   RED   RIVER  OF  THE  NO^TH, 

MINNESOTA  AND  DAKOTA. 

By  act  approved  Angnst  14, 1876 $10,000.00 

By  act  approved  June  18,  1878 30, 000. 00 

By  act  approved  March  3,  1879 25,000.00 

By  act  approved  Jnne  14,  1880 20.000.00 

By  act  approved  March  3,  18S1 * 18,000.00 

By  act  passed  August  2,  1882 10,000.00 

By  act  approved  July  5, 1884 10,000.00 

By  act  approved  August  5, 1886 46,947.65 

Total V 169,947.65 

Money  statement. 

July  1, 1886,  amount  available $850.03 

Amount  appropriated  by  act  approved  August  5, 1886 -. 46, 947. 65 

47, 797. 68 
•'uly  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1, 1886 $21,124.95  ' 

Jaly  1, 1887, outstanding  liabilities 4,607.12  >  ' 

25,732.07 

Wy  1, 1887,  amount  available 22,065.61 
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i Amount  restimated)  reonired  for  completion  of  existing  project $79, 506L37 
Amount  toat  can  be  profitably  expended  in  fiscal  yearendingJone^O,  1889    40, 000.00 
Submitted  in  compuanoe  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  IdG6  and  1867. 


REPORT  OF  MR.  R.  DAVENPORT,  ASSISTANT  ENGINEER. 

No.  1. 

Grand  Forks,  Dak.,  JmI$  1, 1887. 

Sir  :  The  following  report  on  the  work  of  improving  the  Red  River  of  the  North, 
for  the  fiscal  year  ending  June  30,  1887,  is  respectfully  submitted : 

The  order  to  commence  operations  was  received  September  9,  1886.  The  dredfinr 
fleet  had  been  unoccupied  for  nearly  a  year,  and  the  machinery  of  the  dredges  m. 
all  of  the  boats  was  badly  in  need  of  repair.  Owing,  however,  to  the  short  time  tbat 
remained  for  work  that  fall,  the  dredges  and  steamboat  were  put  in  working  order  as. 
soon  as  possible,  only  such  repairs  being  made  as  were  absolutely  necessary  to  keep 
the  boats  afloat  and  render  the  machinery  safe  to  work  until  the  cloae  of  the  season, 
when  it  was  proposed  to  haul  out  of  the  water  the  boats  that  required  importani  re- 
pairs, so  that  the  hulls  and  machinery  could  be  thoroughly  overhauled  daring  the 
winter  and  early  spring. 

The  scow  derrioK  and  one  slide  scow  were  found  to  be  leaking  so  badly  that  it  vai 
necessary  to  haul  them  out  at  once  and  leave  them  on  the  bank. 

The  stage  of  water  at  the  time  the  dredging  was  commenced  waA  extremely  loir, 
and  during  the  short  working  season  that  loUowed,  the  stage  of  water  aven^Bd  L5 
feet  lower  than  had  up  to  that  time  been  considered  the  lowest  stage— the  low  wa- 
ter of  1879. 

There  was  water  enough  to  float  the  dredges,  however,  and  both  worked  sneeesi- 
fully  until  the  close  of  t^e  season,  November  6. 

Dredge  No.  1  worked  south  from  Grand  Forks,  on  a  section  of  river  that  had  not 
been  previously  dredged ;  seven  bars  were  cut  through,  forming  a  channel  of  aa  av- 
erage width  of  60  feet,  with  a  low-water  depth  of  3  reet ;  14,651  cubic  yards  of  na- 
terial  were  excavated,  which,  as  usual,  were  used  in  forming  training-dams ;  lengibof 
training-dams,  4,425  linear  feet.  Length  of  river  worked  over,  5i  miles.  Liengtli  of 
continuous  cuttings,  4,*200  linear  feet. 

A  number  of  snags  and  bowlders  were  also  removed  from  the  channel  by  the  dredge 
on  this  section  of  the  river. 

Dredge  No.  2  worked  down  river,  north,  from  Grand  Forks.  This  portion  of  ite 
river  had  been  worked  over  by  the  dredges  in  former  years,  at  a  higher  stage  of  water, 
and  many  bars  that  were  then  passed  over  to  admit  of  worse  obstmctions,  fortlwr 
down,  being  removed,  were  found  to  be  impassable  on  account  of  the  extreme  Isv 
water.  Two  new  intermediate  cuts  were  made  and  two  of  the  old  cuttings  were  pi^ 
tiatly  redredged,  and  the  training-dams  repaired  and  straightened  out. 

Total  excavation  by  Dredge  No.  2, 13,539  cubic  yards. 

Training-dams  formed,  3,^0  linear  feet. 

Length  of  river  worked  over,  3^  miles. 

Length  of  continuous  cuttings,  2,900  linear  feet. 

Steamboat  No.  1,  City  of  Moorheadj  was  employed  as  usual  in  towing  the  dredfcs 
and  in  keeping  them  supplied  with  fuel,  subsistence,  etc.  Number  of  trips  madeV 
the  steamboat,  18;  miles  traveled,  327. 

After  the  return  of  the  dredging  fleet  to  Grand  Forks,  at  the  close  of  the  season,  the 
scow  derrick,  which  had  in  the  mean  time  been  thoroughly  recalked,  was  launched. 

Two  quarter-boats  and  one  wood  barge,  that  required  more  complete  repairing  than 
could  be  done  in  the  water,  were  hauled  out  on  the  bank.  The  remainder  of  the  bosia 
and  the  dredge  and  steamboat  machinery  were  put  in  order,  and  the  work  closed  fiir 
the  winter. 

Owing  to  extreme  low  water  this  season,  after  the  30th  of  June,  all  the  steambosia 
except  the  Government  steamboat  were  laid  up,  as  there  was  not  water  enoii|^  ta 
float  them,  except  on  those  portions  of  the  river  that  had  this  season  been  wo^sd 
over  by  the  dredges. 

season  of  1887,  TO  junk  30. 
» • 

The  work  of  overhauling  and  repalring.the  dredging  fleet  and  machinery  waseoah 
menced  February  22. 

The  four  boats  hauled  out  the  previous  fall  were  found  to  require  considerable  is* 
pairs  to  their  hulls,  as  well  as  complete  recalking  and  painting. 
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The  maohineiy  of  the  dredges  and  steamboat,  particularly  in  the  case  of  Dredge 
No.  2,  aIbo  reqn&ed  extensiye  repairs;  worn-oat  castings,  steam- pipes,  etc.,  had  to 
be  taken  out  and  replaced  and  an  almost  complete  new  set  of  valves  and  fittings  was 
found  to  be  necessary.  A  new  boom  was  required  for  Dredge  No.  2,  and  the  boiler  of 
Dredge  No.  1  was  in  snch  condition  as  to  reqoire  considerable  work  to  render  it  effl- 
cieDt  and  safe.  Considerable  repairs  were  also  required  on  the  hulls  and  decks  of  the 
dredsee  and  the  entire  outfit  required  repainting. 

This  work  was  carried  on  through  the  remainder  of  February,  March,  and  a  portion 
of  April ;  and  by  the  time  the  river  was  clear  of  ice  the  dredging  fleet  was  ready  to 
commence  operations. 

In  addition  to  the  boats  then  on  hand,  as  instructed,  a  new  wood  barge,  60  feet 
long,  16  feet  beam,  and  4  feet  depth  of  hold,  was  built,  and  another,  50  feet  long,  18 
feec  beam,  and  4  feet  deep,  purcnased.  These  barges  were  required,  in  addition  to 
those  on  hand,  to  keep  the  Edging  fleet  supplied  with  fuel. 

The  cost  of  the  repairs  to  the  dr^ges^  quarter-boats,  etc.,  and  the  construction  ol 
the  new  wood-barge,  and  of  the  barge  purchased,  was  as  follows : 

Dredge  No.  1 $448.87 

Dredge  No.  2 u- 926.41 

Quarter-boat  No.  1 367.55 

Quarter-boat  No.  2 162.75 

Construction  of  new  wood  barge 688.95 

Repairs  of  barges 534.58 

Repairs  of  Kteam-boat  No.  1 382.81 

New  wood  barge  purchased,  and  repairs 142.82 

A  total  cost  for  repairs,  purchase  of  barge,  etc.,  of 3,654.74 

In  the  latter  part  of  February,  while  the  work  just  mentioned  was  being  carried  on, 
Instructions  were  received  to  commence  the  construction  of  a  new  steamboat,  to  be 
worked  in  connection  with  the  dredging  fleet,  ^e  machinerjr  of  the  steamer  Kate, 
formerly  employed  on  the  Upper  Mississippi  River  in  connection  with  the  work  on 
the  reservoirs,  having  been  ordered  shipped  to  Grand  Forks  for  that  purpose. 

Active  operations  on  the  construction  of  this  boat  were  not  commenced  until  the 
19th  of  March,  there  having  been  considerable  delay  in  getting  the  oak  lumber  for  the 
hull.  From  tnat  date,  however,  the  work  was  pushed  as  rapidly  as  possible,  and  the 
hull  was  launched  on  the  25th  of  May.  The  boat  was  completed  and  ready  for  work 
on  the  24th  of  June,  at  a  total  cost  of  $5,687.06.  With  the  machinery,  the  boat  would, 
probably,  be  valued  at  $8,000. 

The  following  is  a  general  description  of  the  boat :  Length  of  hull,  96  feet  6  inches ; 
length  over  all,  112  feet  6  inches;  breadth  of  beam,  amidship,  at  deck,  22  feet  3  inches ; 
at  knuckle,  21  feet  9  inches ;  depth  of  hold,  amidship,  4  feet;  rise,  forward  1  foot  6 
inches,  afb  1  foot  3  inches ;  diameter  of  wheel,  11  feet  6  inches ;  number  of  buckets, 
13 ;  length  of  buckets,  14  feet ;  length  of  boiler,  16  feet ;  diameter  of  boiler,  42  inches; 
retum-nue pattern,  10  flues,  5^  inches  in  diameter;  engines,  piston- valve,  link  motion  ; 
diameter  ox  cvlinders,  8^  inches;  length  of  stroke, &  inches;  draught  when  loaded 
ready  for  work,  with  about  12  cords  of  wood,  16  inches. 

On  the  main-deck  are  quarters  for  8  men,  with  cook-room,  store-room,  oil-room, 
etc.  On  the  boiler-deck  there  is  a  small  **  texas,"  10  feet  wide  and  33  feet  4  inches 
long,  containing  4  double  state-rooms,  an  office,  and  dining-room. 

Tne  pilot-house  is  on  top  of  the  "  texas,"  in  front ;  the  dimensions  are  8  feet  by  8 
feet,  and  8  feet  high. 

Height  from  the  water-line  to  the  top  of  the  smoke-stacks,  35  feet  9  inches. 

The  boat  is  supplied  with  a  **  tow-post"  for  towing  astern,  as  is  now  usual  on  the 
Red  River  boats,  and  a  steam  capstan  run,  by  two  4  by  6  cylinders. 

DRKDOIXG  OPERATIONS  IN  1887  (TO  JUNB  30). 

Both  dredges  commenced  work  in  the  latter  part  of  April,  dredge  No.  1  moving 
south  to  Goose  Rapids,  dredge  No.  2  north  to  the  point  at  which  work  was  discon- 
tinued last  season. 

The  work  on  the  rapids  consisted  mainly  in  shutting  off  side  channels  back  of  the 
ulands,  and  in  forming  training-dams  and  wing-dams  to  reduce  the  velocity  of  the 
current  and  narrow  the  channel,  as  well  as  occasional  channel-cuts,  when  absolutely 
necessary. 

The  dredge  excavated  22,220  cubic  yards.  With  the  material  excavated,  3,407  linear 
'eet  of  training  and  wing-dams  were  constructed.  Length  of  river  worked  over,  14.7 
iQiles ;  length  of  channel-cuts,  2,305  linear  feet. 

The  dredge  is  now  at  work  on  the  rapids,  51.2  miles,  by  water,  south  of  Grand 
f^orks. 
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The  work  north  of  Grand  Forks  consisted  in  repairing  the  training-dams,  and  in 
dredging,  to  a  limited  extent,  a  few  of  the  cuts  made  in  former  years ;  also,  in 
new  channels  through  the  bars  north  of  the  former  end  of  the  work. 

The  total  excavation  at  this  end  of  the  river  was  21,900  cubic  yards.  With  the  ma- 
terial excavated,  2^990  linear  feet  of  training- dama  were  formed.  Length  of  chaanel- 
cnts,  2,100  linear  feet.  Length  of  river  worked  over  by  the  dredge,  37  miles ;  of  this 
distance,  however,  32  miles  nad  been  partially  dredged  before  and  only  5  miles  was 
on  new  river. 

Dredge  No.  2  is  now  at  work  52  miles  north  of  Grand  Forks. 

Steamboat  No.  1  {Citif  of  Moorkead)  and  steamboat  No. 2  (since  completion)  hav* 
been  employed  in  towing  the  dredges  and  wood  barges,  and  in  keeping  the  dredging 
fleet  supplied  with  fnel  and  subsistence. 

Steamboat  No.  1  made  37  trips.    Distance  traveled,  2,012  miles. 

Steamboat  No.  2  made  2  trips.    Distance  traveled,  184  miles. 

The  low  water  of  this  season,  though  not  quite  as  bad  as  last  year,  has  neverthe- 
less interfered  considerably  with  the  work,  reducing  the  amoant  of  dredging,  and 
consequently  increasing  the  cost.  The  average  stage  in  May  and  June  was  leas  than 
0.5  foot  above  the  low  water  of  1879. 


Summary  of  work  doni  during  the  fiscal  year  ending  June  30,  1887. 


Cubic  yard« 
excavated. 

Wlnir  and 

tramlng 

damn. 

Length  of 
channel-cats. 

Bowlders  re- 
mored. 

OTexfiaogiBg 

Dredj^e  No.  1, 14  channel-onts 
and  10  training  and  wing 
dmnis. 

Dredse  No.  2,  7  cnts  and  8 
training  and  wing  damt. 

Total 

36,875 
34,839 

Linear  feet. 
7,832 

5,990 

Linear  feet. 

«,505 

5,000 

OtUne  yarde. 
274 

2!!trM«.  4t« 
20  iiicke#: 
Sanafs.  13 
toSOinefcea 
I  anag.  If 
laches. 

71, 714 

18.822 

11,505 

274 

26T.  && 

Number  of  working  days,  dredge  No.  1 93 

Number  of  working  days,  dredge  No.2 '. 81 

Total  days 174 

Average  daily  digging,  412+  cubic  yards. 

Length  of  river  worked  over  by  dredge  No.  1,  20.2  miles. 

Length  of  river  worked  over  by  dredge  No.  2,  40i  miles. 

(Only  5  miles  of  new  river.) 

The  cost  of  the  work  done  daring  the  year  averaged  17.06  cents  per  cubic  yard.  (Al- 
lowing, however,  for  fuel,  subsistence,  machinery  snpplies,  tools,  rope,  cast ingis  etc, 
purchased  this  spring,  considerable  of  which  is  on  hand  for  use  later  in  the  season, 
the  cost  will  average  about  14  cents  per  cubic  yard  excavated. } 

Cost  of  subsistence,  per  ration,  42.6  cents. 

The  total  work  done  upon  this  stream  since  the  first  appropriation  was  made  sod 
distributed  over  the  230  miles  between  Fort  Abercrombie  and  the  point  reached  JuM 
30,  1887,  is  as  follows: 

Dredging cubic  yaiVls. .  405,893 

Total  linear  feet  excavated 48,2:10 

Total  linear  feet  of  dams  constructed Tt.^ii 

Miles  of  river  passed  over  by  dredges  (32  miles  worked  over  in  1887) ...  ..  1?.7 

Number  of  onto  made  by  dredges IS 

Number  of  leaning  trees  removed 8,900 

Number  of  snags  removed O08 

Cubic  yards  of  nowlders  removed 34(^ 

Piles  removed W 

Sunken  barge  removed 1 

The  outlook  for  the  remainder  of  the  dredging  season  is  faifly  favorable,  Th« 
"^ater  is  still  very  low,  only  0.5  foot  above  the  low- water  stage  of  1879.  The  rains  haw 
l)een  more  frequent  than  up  to  this  time  last  year,  and  the  quantity  of  watejr  that 
has  fallen  has  been  greater;  but,  as  the  sources  of  supply,  the  lakes  at  the  head* 
waters  of  the  Otter  Tail  and  Red  Lake  rivers,  bave  been  drained  down  to  the  Toy 
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lowest  point,  and  the  entire  vallev'parohed  almost  to  dryness,  the  river  has  received 
but  little  benefit  as  yet,  thongh  the  prospects  of  better  water  are  fair. 
Very  respectiully,  your  obedient  servant, 

R.  Davenport, 
ABHstant  Engineer, 
Maj.  CiiAS.  J.  Allf.n, 

Corps  of  Engineer 9 y  U,  S,  A. 


REPORT  OF  MR.  R.   DAVEKPORT,  ASSISTANT  ENGINEER. 

No.  2. 

Grand  Forks,  Dak.,  June  30,  1887. 

Sir  :  As  instmoted,  I  have  the  honor  to  submit  the  following  report  on  an  estimate 
of  the  cost  necessary  to  complete  the  work  of  improvement  on  the  Red  River  of  the 
North  firom  Br^ckenridge  to  the  boundary  line,  and  also  from  Brecken ridge  north 
toward  Fergus  Falls. 

Leaving  out  of  consideration  the  work  already  done  and  forming  an  estimate  of  the 
cost  of  the  improvement  from  the  condition  of  the  river  as  it  now  is,  the  following  is 
respectfully  submitted: 

FroQi  Breckenridge  to  Moorhead,  if  the  plan  proi>osed  in  the  original  estimate  is 
adopted,  I  believe  the  original  estimate,  $$&i,663.9d,  will  be  sufficient  to  cover  the  cost 
of  the  work ;  but  as  there  was  an  evident  error  in  the  low-water  mark  selected,  Mr. 
Schmidt  reports  the  discharge  at  Moorhead,  '*  in  round  numbers,  at  1.000  cubic  feet 
per  second,''  and  it  has  since  been  found  to  freouently  fall  below  500  cubic  feet  per 
second,  and  last  season  probably  did  not  exceed  2r>0  cubic  feet  per  second  for  two 
months,  I  believe  it  will  be  necessary  to  add  to  the  estimated  cost  of  improving  that 
section  of  the  river  the  cost  of  one  season's  work  for  a  dredge,  |9,000,  making  the 
estimated  cost  of  the  improvement  between  Moorhead  and  Breckenridge,  |31,6S).d8. 
(In  estimating  the  cost  of  a  s<«ason's  work  for  a  dredge  at  |9,000,  the  cost  of  the  neces- 
sary steamboat  service  is  included.) 

This  sum  will,  I  believe,  ccvei  the  cost  of  all  the  work  of  improvement  that  can  be 
done  on  that  section  of  the  river,  other  than  by  locks  and  dams,  though,  naturally, 
no  improvement  can  be  made  that  will  render  it  navigable  at  a  stage  of  water  as  h)w 
as  was  reached  during  the  months  of  August  and  September,  18d6,  when  the  discharge 
was  reduced  to  about  250  cubic  feet  per  second. 

Between  Moorhead  and  the  Lead  of  Goose  Rapids  there  remain  about  10  miles  that 
have  not  been  worked  over  by  the  dredges  (the  first  10  miles  above  the  rapids).  This 
portion  of  the  river,  it  is  estimated,  will  require  the  work  of  a  dredge  for  at  least  one 
full  season,  at  an  estimated  cost  of  |9,00p.  And  on  the  portion  of  the  river  worked 
over  by  the  dredge  up  to  1882,  the  remainder  of  the  river  between  Moorhead  and  the 
head  of  the  rapids,  it  is  estimated  that  at  least  one  full  season's  work  will  be  required 
to  remove  the  bars  that  were  passed  over,  and  the  obstructions  in  the  shape  of  land- 
slides, etc.,  that  have  come  in  since,  new  bars  that  have  formed,  etc.,  and  in  repair- 
ing the  old  cuts  and  training-dams,  making  the  estimate  of  the  cost  of  completing 
the  improvement  between  Moorhead  and  the  head  of  Goose  Rapids,  |18,000. 

The  improvement  of  Goose  Rapids,  if  the  present  plan  proves  successful  (dredg- 
ing and  tne  construction  of  clay  wing  and  training  dams),  can  be  done  by  t^o  sea- 
son's work  of  one  of  the  dredges,  at  an  estimated  cost  of  |18,000;  if,  however,  the 
clay  dams  do  not  prove  sufficiently  permanent,  and  brush  dams  are  required,  |5,000 
in  addition  to  the  cost  of  dredging  will  be  required,  making  the  total  estimate  for 
the  improvement  of  Goose  Rapids,  $25,000.  As  far  as  the  work  has  progressed  on 
Goose  Rapids  this  season,  it  can  be  reported  that  only  clay  of  the  most  impermeable 
quality  has  as  yet  been  found,  of  the  very  best  for  the  work  required ;  even  the  gravel- 
bars  were  found  to  have  only  a  thin  layer  of  gravel  on  top,  the  remainder  being  clear 
blue  clay. 

With  Goose  Rapids,  as  with  the  river  above  Moorhead,  the  river  can  be  made  nav- 
igable at  the  cost  mentioned,  when  there  is  an  ordinary  low- water  discharge  from  500 
cubic  feet  to  700  cubic  feet  per  second :  when,  however,  the  water  falls  to  any  con- 
siderable quantity  less  than  500  cubic  leet  per  second,  no  improvement  other  than 
locks  and  dams  will  render  it  navigable. 

From  the  foot  of  Goose  Rapids  to  Grand  Forks,  by  water  35  miles,  but  little  re- 
mains to  be  done;  probably  two  months'  work  at  an  estimated  cost  of  $3,000  would 
do  all  the  work  that  can  be  done  in  removing  the  few  bars  that  remain  on  that  sec- 
tion of  the  river,  all  of  the  worst  bars,  7  in  number,  in  the  vicinity  of  Grand  Forks, 
having  been  removed  in  1886. 

North  of  Ckand  Forks  there  remain  about  40  miles  to  be  worked  over,  down  to  and 
ioolnding  the  Pelican  Bars,  92  miles  below  Grand  Forks.    On  this  section  of  the 
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river,  the  remaining  40  miles,  the  services  of  a  dredge  will  be  required  for  at  loaal 
two  seasons  (a  season's  work  is  estimated  at  6  months)  at  an  estimated  cost  of  $18,000, 
and  on  the  river  already  worked  over,  to  52  miltfs  north  of  Grand  Forks,  the  services 
of  a  dredge  will  be  required  for  aboat  three  months,  at  an  estimated  eost  of  $4,500, 
in  making  new  cnts  and  training-dams  and  in  repairing  the  work  of  former  yean, 
making  the  estimated  cost  of  the  work  north  of  Grand  Forks  (in  these  estimates  it 
is  considered  that  no  work  will  be  required  between  Pelican  Bars  and  Pembina) 
$22,500. 

In  connection  with  the  estimate  of  the  cost  of  improvement  of  the  river  north  of 
Breckenridge,  the  following  on  the  Otter  Tail  Biver  between  Breckenridge  and  Fer- 
gus Falls  is  respectfuUy  submitted. 

The  Otter  Tail  Biver  has  never  been  surveyed,  but  the  following  information  was 
obtained  last  season  during  a  hasty  examination. 

For  the  first  20  miles  below  Fergus  Falls  the  river  is  full  of  bowlders,  and  small 
rapids  are  frequent.  The  elope  is  considerable,  and  no  improvement  other  than  by 
locks  and  dams  is  considered  practicable.  The  remainder  of  the  river  to  Brecken* 
ridge  is  narrow  and  crooked,  but  there  is  sufficient  water,  at  ordinary  stages,  to  floai 
a  medium-sized  steamboat. 

It  is  believed  that  a  dredge,  working  one  season,  at  an  estimated  ooet  of  $9,000, 
would  do  all  that  can  be  done  in  the  way  of  widening  out  some  of  the  crooked  bends 
and  in  dredging  the  channel  when  necessary. 

The  average  width  of  the  Otter  Tail  is  reported  to  be  about  80  feet.  In  earlier  jrears 
steamboats  sometimes  loaded  with  merchandise,  etc.,  at  the  point  above  mentioned 
(about  20  mileto  below  Fergus  Falls),  for  Pembina  and  oliier  places  on  the  Bed  BiTsr, 
and  a  large  fleet  of  flatboats  yearly  left  that  locality,  loaded  with  floor,  lumber, 
coal,  merchandise,  etc.,  to  be  floated  down  the  Bed  Biver  to  points  in  Hanitoba. 

RECAPITUIATION. 

Estimated  cost  of  improvement : 

Breckenridge  to  Moorhead $61,003.96 

Moorhead  to  GkK>se  Bapids 18,000.00 

Goose  Bapids 25,OOOlO0 

Goose  Bapids  to  Grand  Forks 4,500.0d 

Grand  Forks  to  Pembina,  including  Pelican  Bars 22,600.00 

Total 10L663.98 

If  it  is  proposed  to  attempt  the  improvement  of  the  Otter  TaU  the  estimate  would 
be  increased  to  $1 10,663.98. 

This  estimate  largely  exceeds  the  original  estimate,  but  the  oonditions  have  so 
changed  in  the  last  few  years  that  a  complete  revision  of  the  estimate  of  the  cost  of 
the  work  required  to  complete  the  improvement  is  absolutely  necessary. 

Up  to  1886  there  was  every  reason  to  suppose  that  the  low- water  disdiarjs^  at  Hoo^ 
head  would  never  fall  below  500  cubic  feet  per  second  (Schmidt  in  1874  estimated  the 
low- water  discharge  on  the  upper  river  at  1,000  cubic  feet  per  second,  and  states  that 
be  bases  his  opinion,  as  to  the  low-water  stage,  '*on  information  obtained  that  coven 
the  last  20  years"),  and  that  the  river  at  and  below  Grand  Forks  would  fully  averap) 
1,000  cubic  feet  per  second  at  the  lowest  stage.  Experience  of  the  last  two  years  hM, 
however,  proved  that  the  supposition  as  to  the  low-water  stage  was  entirely  errone- 
ous, though  up  to  that  time,  the  spring  of  1886,  no  lower  stage  than  the  low  water 
of  1879  had  been  known. 

The  lowering  of  the  low-water  stage  naturally  increases  the  estimated  quantity  of 
work  to  be  done  on  portions  of  the  river  not  ye&  dredged,  and  necessitates  dredging 
in  many  localities  formerly  passed  over  by  the  dredge  on  what  was  supposed  to  be 
"  good  river." 

In  addition  to  the  increased  work  required  by  the  reduced  discharge,  a  number  of 
extensive  land-slides  have  come  into  the  river  during  the  last  two  years,  which  also 
render  it  necessary  to  do  more  work  than  was  formerly  contemplated. 

The  banks  of  the  Bed  Biver  are  always  moving  on  the  bend  side,  disehargiog  laigs 
quantities  of  clay*  and  earth  into  the  river,  but  during  the  last  two  years  the  slides 
have  been  more  extensive  and  more  numerous  than  ever  before  notioea,  at  least  stnoe 
the  work  of  improvement  was  commenced.  Two  years  ago,  in  1885,  a  slide  oocnrrsd  5 
miles  north  of  Moorhead  which  must  have  brought  into  the  river  at  least  100,000 
cubic  yards  of  clay  and  earth.  And  last  spring,  1^,  on  the  rapids,  a  slide  containing 
probably  200,000  cubic  yards,  completely  fillS  the  river,  forming  for  a  time  a  aharp 
fall  of  5  feet  or  more.  The  river  in  a  few  months  formed  a  narrow  and  crooked  chan- 
nel thit)ugh  the  obstruction,  but  when  the  dredge  passed  over  tibat  portion  of  ths 
river  this  spring  it  was  found  necessary  to  excavate  3,000  cubic  yaroa  of  material 
from  the  channel  at  that  point  to  permit  the  passage  of  steamboats  (the  river  at  that 
place  was  formerly  200  feet  wide),  and  for  10  miles  below  the  slide  it  was  found  that 
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new  hmn  had  been  fonned,  which  will  all  have  to  be  dredged,  in  what  was  formerly 
considered  fairly  good  river. 

In  addition  to  tne  extensive  slides  above  mentioned,  numerous  smaller  slides  have 
mIso  occnired,  both  on  the  improved  and  unimproved  portions  of  the  river.  In  some 
localities  below  Grand  Forks  they  have  entirely  changed  the  shape  of  the  bottom  of 
-the  river.  Two  new  cnts  made  this  spring,  No.  9  A  and  No.  9  B,  requiring  the  exca- 
vation of  5,200  cubic  yards,  were  rendered  necessary  from  this  cause  au>ne,  and  a 
number  of  other  places  have  been  found  where  digging  must  soon  be  done  from  the 
same  cause. 

As  previously  mentioned,  the  banks  of  the  Red  River  are  always  in  motion,  to  an 
extent,  though  why  the  slides  should  have  been  more  numerous  during  the  past  two 
years  is  not  known.    The  fact  that  they  have  been,  and  the  necessity  of  increased 
dredging  on  account  of  them,  is,  however,  self-evident. 
Very  respectfully,  your  obedient  servant, 

R.  Davenport, 

AsaUtant  Engineer, 
Mi^.  Chas.  J.  Allbk, 

Corpa  of  Engineertf  TJ.  S,  A. 


gomparativ;b  statement  of  freight  moved  by  steam-boats  on  the  red  rivek 

OF  the  north,  MINNESOTA  AND  DAKOTA,  FOR  EIGHT  TEARS,  1879  TO  1886. 

1879 pounds-  35,718,731 

1880 do™  43,301,615 

1881 do-...  53,114,861 

1882 do....  63,3u3,629 

1883 do.-..  50,627,951 

1884 do....  58,091,472 

1885....- do....  46,085,499 

1886 do..-.  21,013,657 

[Note. — As  before  stated,  the  great  falling  off  in  amount  of  freight  moved  in  1886 
was  doe  to  the  unprecedentedly  low  water  of  that  year,  the  river,  at  Grand  Forks, 
rei^stering  1  foot  and  6  inches  lower  than  ever  before  recorded.] 


A  A  10. 


CONSTRUCTION  OF  LOCK  AND  DAM  AT  GOOSE   RAJPIDS  ON  THR  RED 
RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA. 

This  proposed  improvement  was  reported  apon,  with  estimate  of  cost, 
December,  1877.  The  object  of  the  work  was  to  overcome  the  fall  at 
the  worst  obstraction,  near  the  head  of  the  rapids,  so  as  to  connect 
with  the  proposed  dredging  improvement  of  the  river  above  and  below 
the  rapids.  Estimate  (1877)  of  cost,  (219,287.99.  Congress,  by  act  ap- 
proved March  3,  1881,  appropriated  the  sam  of  (20,000  towards  the 
work,  and,  by  act  passed  Angast  2, 1882,  made  another  appropriation 
for  it  of  (30,000. 

The  total  amount  appropriated  was  considered  too  small  in  propor- 
tion to  the  probable  cost  of  the  work  to  warrant  commencing  opera- 
tions. In  addition,  cost  of  materials  and  labor  had  changed  since  the 
date  of  the  first  estimate,  and  more  detailed  information  in  regard  to 
the  rapids  was  required  than  had  theretofore  been  obtained. 

It  was  deemed  advisable  to  make  a  thorough  and  detailed  survey  of 
the  entire  extent  of  the  rapids,  with  a  view  to  submitting  to  Congress  a 
close  estimate  of  the  cost  of  improvement.  A  survey  was  made  during 
the  season  of  1883,  and  a  report  thereon,  with  maps,  submitted  January 
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21, 1884.    This  report  presented  the  cost  of  three  plans  for  improving 
tbe  rapids,  as  follows : 

(1)  Locks  and  dams  at  Baffalo  Neck  and  Isabella  Island $476,378.49 

Dredging 4. 750. 00 

Total 48I,12e.43 

(2)  Look  and  dam  at  Buffalo  Neck 261,37KI9 

Dredging 12,7r»O.00 

Total 274,128.49 

(3)  Dredging  the  ban  on  the  rapids  and  ntilizing  the  dredged  material 

for  dams,  training-walls,  etc 30;000.00 

A  lock  and  dam  at  the  rapids  were  first  suggested  in  the  report  of 
March  4,  1874,  at  which  date  there  had  been  no  experience  in  dredging 
the  obstructions  and  utilizing  the  material,  such  as  was  gained  subse- 
quently in  dredging  the  river  above  and  below  the  rapids,  1879-1882. 

The  report  of  January  21, 1884,  suggested  for  consideration  the  ad- 
visability of  rendering  the  appropriations  already  made  ibr  a  lock  and 
dam  available  for  dredging,  and  the  river  and  harbor  act  of  Congress, 
approved  August  5, 1886,  authorized  such  expenditure  in  the  following 
words: 

Improving  Red  River  of  the  North,  Minnesota:  Conf inning  iuiprovement  inxn 
Breckenridge  to  the  northern  boundary  line  of  the  United  States,  including  dredgiojc, 
removal  of  snags  and  bowlders,  and  construction  of  wing-dams,  and  so  forth':  tod 
the  money  heretofore  appropriated  for  locks  and  dams  is  hereby  made  available  for 
this  purpose. 

The  balance  from  the  appropriations  for  lock  and  dam  was  accord- 
ingly transferred  to  the  improvement  of  the  Red  Kiver  of  the  North,  80 
that  there  are  no  operations  to  report  for  the  ye<ir  ending  June  30, 
1887,  under  the  head  of  <' Construction  of  lock  and  dam  at  Goose 
Rapids." 

Amount  expended  (in  examinations)  to  June  30, 1887,  is  $3,052^ 
which  also  is  the  total  amount  expended. 

No  appropriation  is  asked  for  the  year  ending  June  30, 1889. 

The  Red  River  of  the  North  and  ifcs  tributaries,  from  their  sources  to  the  intenu- 
tionat  boundary  line,  lire  wholly  within  the  customs  district  of  Minuesotay  of  wbkb 
Saint  Vincent  is  the  chief  port  of  eutry.  The  collections  at  the  port  of  Saint  VincAit 
and  sub-ports  on  the  international  boaudary  line  for  the  calendar  year  ending  0^ 
cember31,  1886,  |7,163;  domestic  exports, '$8S3,560. 

For  commercial  statistics  of  the  Red  River,  see  annual  report  for  im* 
provement  of  the  Red  Riyer  of  the  North,  Minnesota  and  Dakota. 

ABSTRACT  OF  APPROPRIATIONS  MADK    FOR    CONSTRUCTION    OF    LOCK    AND    DAM   AT 
GOOSE  RAPIDS  ON  THE  RED  RIVER  OF  THE  NORTH,   MINNESOTA  AND  DAKOTA. 

By  act  March  3,  1881 $20,000 

By  act  August  2,  1882 30,000 

50,  OW 

Money  statetnenL 

Julyl,  1886,  amount  available $46,947.65 

July  1,  1887,  amount  available (•) 

*  The  river  and  harbor  act  approved  August  5,  1886,  transferred  the  balance  of  ^ 
propria tions  for  locks  and  dams  to  the  general  improvement  of  the  Red  River. 
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A  A  XX. 

preliminary  examination  of  harbor  at  hudson.  lake  saint 

croix,  wisconsin. 

Engineer  Office,  U.  S.  Army, 
'    Saint  Paul^  Minn.y  December  6, 1886. 

GENERAL :  I  have  the  honor  to  sabmit  the  following  report  of  a  pre- 
liminary examination  of  the  harbor  at  Hudson,  Lake  St.  Croix,  Wis- 
consin, made  in  parsnance  of  sections  6  and  7  of  the  river  and  harbor 
act  of  Congress  approved  Augast  5, 1886. 

Hudson  is  on  the  east  bank  of  the  lake,  and  distant  about  20  miles 
from  the  mouth  of  the  river  of  which  the  lake  is  an  enlargement  in 
width.  The  harbor  was  surveyed  in  1879.  The  St.  Croix  liiver  from 
the  mouth  of  Taylor's  Falls,  a  distance  of  57  miles,  has  been  under  im- 
provement in  consequence  of  appropriations  by  Congress  for  that  pur- 
pose made  in  1878  and  subsequent  years. 

Following  is  an  extract  from  the  report  of  Assistant  Engineer  F.  T. 
Hampton,  who  visited  Hudson  on  the  1st  instant  for  the  purpose  of 
obtaining  statistical  and  other  informatios  bearing  upon  the  public 
value  of  the  harbor: 

As  there  are  no  commercial  organizations  of  any  kind  in  Hnclson,  my  only  means  of 
ascertaining  anything  was  by  interviewing  those  citizens  who  had  been  in  business 
for  a  number  of  years. 

*  •  •  •  •  '     »  • 

Before  the  day  of  railroads  the  river  was  the  natural  outlet  to  the  trade  of  this  sec- 
tion. Hudson  then  shipped  all  its  grain  by  river.  •  •  •  But  this  river  trade  has 
all  passed  away.  Only  occasionally  does  a  boat  touch  at  Hudson.  During  the  past 
navigation  season  there  were  about  two  boat  arrivals  per  week,  usually  the  Cleon^ 
plying  between  6aint  Paul  and  Stillwater,  which  would  handle  at  this  point  a  small 
amount  of  freight. 

I  have  not  been  able  to  learn  the  amount  of  freight  handled,  but  I  judge  from  the 
opinions  1  heard  expressed  that  it  would  not  exceed  150  tons. 

The  country  around  Hudson  is  very  fertile  and  thickly  settled  by  a  prosperous  peo- 
ple. Wheat  is  the  great  staple ;  about  1,200,000  bushels  are  shipped  by  rail  fhim  Hud- 
son annually.  The  population  of  the  town  is  3,500 ;  few  manufactures.  There  are 
three  flour-mills  in  and  near  the  town,  total  capacity  400  barrels  per  day ;  one  saw- 
mill, capacity  6,000,000  feet,  B  M.  annually.  I  endeavored  tolearn  the  tonnage  in  and 
out  by  rail,  but  this  information  could  not  be  furnished  by  ftke  local  railroad  agent. 

The  public  feeling  appears  to  be  that  the  Government,  in  improving  the  channel  on 
thd  right  side  of  the  river,  in  the  general  interests  of  navigation,  deprived  Hud- 
son of  any  advantage  there  might  be  in  having  the  main  channel  to  pass  in  front  of 
the  town,  and  that  now  something  should  be  done  to  repair  this  injury  by  improving 
the  channel  in  front  of  the  town.    This  forms  the  basis  of  Hudson's  demand. 

It  is  my  opinion  that  if  the  commerce  existed  any  steam-boat  which  could  get  up  to 
Saint  Paul  could  easily  get  to  Hudson  in  the  present  low-water  condition  of  the 
river.  The  boat  might  not  be  able  to  reach  the  depot  landing  at  Walnut  street,  but 
could  get  sufficiently  near  not  to  be  inconvenient  for  business.  Boats  drawing  4  feet 
can,  on  a  low  stage,  get  up  to  Commercial  street,  within  two  blocks  of  the  depot  (this 
is  the  lower  depot). 

•  •  •  •  •  •  • 

Hudson  has  superior  natural  advantages  for  good  steam-boat  landings  a  few  blocks 
below  the  depot.  There  is  ample  depth  of  water  at  all  times ;  a  few  short  docks  are 
all  that  is  needed.  I  think  it  of  qnestional^le  utility  for  the  'Government  to  spend 
money  in  opening  a  channel  up  to  Walnut  street,  which  appears  to  be  the  desire  of  the 
citizens.  I  think,  however,  a  survey  might  be  made  to  ascertain  the  necessity — if 
any—of  building  a  dike  somewhere  above  Walnut  street,  say  near  foot  of  Vine,  to 
arrest  the  encroachment  of  the  sand-bar  on  the  channel  in  front  of  the  town.  I  do 
not  know  that  this  encroachment  is  takinc  place,  but  it  appears  to  me  that  this  would 
be  the  only  uneful  object  of  the  survey.  It  might  also  determine  whether  the  cou- 
MtructioD  of  the  United  States  dam  threatens  (as  some  citizens  of  Hudson  maintain  it 
does)  to  shoal  up  the  channel  in  front  of  the  town  by  destroying  the  current,  for- 
merly due  to  the  Brickyard  Channel. 
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It  is  difficult  to  predict,  io  the  absence  of  definite  or  extended  infor- 
mation,  the  prospective  value  to  commerce  of  an  improvement  at  Hud- 
son by  extending  deep  water  to  a  point  opposite  the  lower  railnMd 
depot.  The  cost  of  a  dike  to  divert  the  deposits  from  Willow  Biver 
from  the  channel  along  the  Hudson  Front,  and  the  rate  of  increase  in 
shoaling  in  front  of  the  city,  could  only  be  determined  by  a  survey. 

The  shoaling  is  almost  entirely  due  to  a  railroad  embankment  whiek 
juts  out  into  the  lake  from  a  point  just  above  the  mouth  of  the  Willow 
Biver  and  extends  to  within  1,250  feet  of  the  west  bank;  firom  the  aid 
of  this  embankment  to  the  west  bank  are  several  railroad-bridge  spans, 
all  of  which,  the  draw-spans  and  one  long  span  excepted,  are  closed  to 
ordinary  low-water  discharge  by  masses  of  riprap  and  debris.  The  ef- 
fect of  the  embankment  and  obstructed  spans  is  todeprive  the  city  front 
of  the  scouring  action,  more  or  less,  that  might  otherwise  be  expected 
wben  the  St.  Croix  is  at  a  fair  stage. 

The  training  dam,  parallel  to  the  west  bank  and  distant  about  half  a 
mile  from  Hudson,  constructed  by  the  United  States  for  the  general 
improvement  of  the  river,  has  no  bearing  upon  the  shoaling  along  tiie 
city  front. 

In  view  of  the  facts  stated,  I  am  of  opinion  that  no  improvement  at 
present  is  needed  for  the  harbor  at  Hudson. 

Very  respectfully,  your  obedient  servant, 

CHAS.  J.  Ai'LSN, 

Major  ofEngineen. 
Brig,  Gen.  James  0.  Duane, 

Chief  of  Engineers^  XT,  8.  A. 


A  A  lit. 


prelimikaby  examination  of  red  lake  rfveb  from  grand  forks 

to  red  lake,  minnesota. 

Engineer  Office  United  States  Army, 

Baint  Pauly  Jf  tim.,  December  1, 1886. 

General  :  I  have^he  honor  to  submit  the  following  report  of  a  prelim- 
inary examination  of  Bed  Lake  Biver  from  Grand  Forks  to  Bed  Lake, 
Minnesota,  made  in  accordance  with  the  requirements  of  sections  6  and 
7  of  the  river  and  harbor  act  of  Congress  approved  August  5, 1886. 

The  Bed  Lake  Biver  discharges  into  the  Bed  Biver  of  the  North  op- 
posite the  city  of  Grand  Forks,  Dak.  From  the  lake  to  the  mouth 
of  the  river  the  distance,  by  water  is  about  325  miles.  The  river,  whidi 
is  very  tortuous,  may  be  divided  into  three  sections,  viz,  from  Bed  Lake 
to  the  mouth  of  Thief  Biver,  125  miles ;  from  Thief  Biver  to  Fisher's 
Landing,  160  miles ;  and  from  the  latter  point  to  the  mouth  of  the  river, 
40  utiles. 

From  Bed  Lake  to  Thief  Biver  the  stream  is  sluggish,  with  a  general 
width  of  200  feet  and  depth  of  2  fleet  at  low  water ;  flows  through  a  geo- 
erally  open  prairie,  and  is  bordered  more  or  less  by  marshes.  Thia 
section  of  the  river  is  all  within  the  limits  of  the  Bed  Lake  Indian  fies- 
ervation,  and  has  only  been  navigated  by  flat-boats  and  bateaux,  thoagk 
it  is  rei>orted  that  a  small  steam-boat  is  under  construction  at  Saint 
Hilaire,  in  expectation  of  settlement  of  the  region.  With  the  exception 
of  occasional  bowlders  in  the  bed  of  the  stream,  no  obstructions  to  a 
2-foot  navigation  exist  between  Bed  Lake  and  the  mouth  of  Thief  IKver. 
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From  Thief  Biver  to  Fisher's  Landing  the  bed  of  the  stream  is  encnm- 
l>«red  by  immense  quantities  of  bowlders  and  occasional  small  rapids. 
rPlie  average  width  is  250  feet.  On  this  section  of  the  river  are  two  dams 
for  utilization  of  water-power :  one  at  Red  Lake  Falls,  with  a  head  15 
feet;  the  other  at  Grookston,  head  10  feet. 

From  Fisher's  Landing  to  the  junction  of  the  river  with  the  Eed  River 
of  the  North  the  current  f^  sluggish,  the  width  of  the  stream  averaging 
:150  feet  and  depth,  at  low  water,  2^  feet  The  landing  was  at  one  time 
the  terminus  of  the  Saint  Paul  and  Pacific  Railroad  (now  the  Saint  Paul, 
Minneapolis  and  Manitoba  Railway),  and  supplied  large  quantities  of 
freight  and  passengers  to  steamers  plying  between  it  and  points  on  the 
Sed  River.  Since  the  extension  of  the  railroads  the  steam- boats  have 
l>een  withdrawn  from  the  Red  Lake  River,  which  is  now  spanned  near 
its  mouth  by  an  iron  highway  bridge,  thus  practically  cloiSing  the  river 
to  Bed  River  boats. 

STATISTICS. 

■ 

Assistant  Engineer  R.  Davenport,  who  went  over  the  greater  part  of 
the  ground  in  November,  reports  under  this  head  as  follows : 

With  tbe  exception  of  the  area  incladed  in  the  Indian  reservation,  the  country 
ay^aceutUy  Red  Lake  Biver  is  already  extensively  cultivated,  and  the  productive  area 
ia  steadily  increasing. 

The  area  of  Polk  Connty ,  through  the  center  of  which  the  river  runs,  is  stated  to  be 
1,995,054  acres,  of  which  about  200,000  are  cultivated ;  and  wild  hay  is  cut  from  about 
30,000  acres. 

The  wheat  crop  of  the  county  in  1886  is  estimated  at  2,500,000  bushels ;  oats,  1,200,- 
000  bndiels ;  and  other  crops  in  proportion. 

There  are  five  villages  on  the  river  between  Thief  Biver  and  the  outlet :  St.  Hilalre, 
population,  300;  Bed  Lake  Falls,  population,  1,000;  Grookston,  population  4,500; 
Fisher's  Landing,  population  300;  and  East  Grand  Forks,  population  300.  The 
population  of  tbe  county  is  estimated  at  25,000. 

The  city  of  Grand  Forks,  Dak.,  population  7,500,  is  situated  on  the  Bed  Biver,  oppo- 
site the  outlet  of  Bed  Lake  Biver. 

The  manufactures,  principally  flour  and  lumber,  are  distributed  as  follows: 

Saint  Hilaire,  two  saw-mills,  daily  capacity  50,000  feet,  B.  M.  and  one  flour  mill, 
daily  capacity  100  barrels,  in  course  of  constructioo. 

Bed  Lake  Falls,  two  saw-mills,  daily  capacity  50,000  feet,  B.  M.,  two  flour-mills, 
daily  capacity  175  barrels. 

Grookston,  one  saw-mill,  yearly  capacity  20,000,000  feet,  B.  M. ;  two  flour-mills,  250 
barrels  daily  capacity. 

At  Grand  Forks  there  are  two  flour-mills,  with  a  daily  capacity  of  150  barrels,  and 
two  saw-mills  of  250,000  feet,  B.  M.,  daily  capacity.  There  are  from  one  to  five  eleva- 
tors in  each  town  on  the  line  of  the  raihoaos,  for  storing  and  handling  wheat,  etc. 
At  Grand  Forks  there  lis  a  transfer  elevator  for  unloading  wheat  barges. 

About  40,000,000  feet  B.  M.  of  pine  logs  are  out  each  year  on  the  waters  tributary 
to  Bed  Lake  Biver. 

All  transportation,  both  by  rail  and  water,  in  this  section  is  at  present  controlled  by 
tbe  St.  Paul,  Minneapolis  and  Manitoba  Bailroad  Company.  They  own  the  only  line 
of  steamboats  and  barges  now  operating  on  the  Lower  Bed  Biver. 

A  new  railroad  line,  said  to  be  a  branch  of  tbe  Northern  Pacific  Bailroad,  is  now  in 
course  of  construction  to  Bed  Lake  Falls,  and  will  shortly  be  extended  to  the  Bed 
Biver  at  Grand  Forks. 

The  lumber  interest  is  destined,  at  a  date  probably  not  very  remote,  to  be  of  great 
importance  in  this  section,  and  thouffh  there  is  no  pine  timber  on  Bel  Lake  Biver,  it  is 
the  only  water  outlet  to  a  section  of  country  estimated  to  contain  from  10,000,000,000 
feet  B.  M.  to  20,000,000,000  feet  B.  M.  of  standing  pine. 

Lumbering  operations  have,  so  far,  been  confinMi  to  the  headwaters  of  Clear  Water 
Biver,  one  of  the  principal  tributaries  of  Bed  Lake  Biver,  and  to  some  of  the  small 
streams  emptying  into  Bed  Lake. 

The  country  in  the  vicinity  of  Bed  Lake  is,  however,  covered  by  immense  pine  for- 
ests, which  will  be  available  as  soon  as  the  lands  now  held  by  the  Indians  are  placed 
in  the  market. 

With  reference  to  the  possible  improvement  of  Bed  Lake  Biver,  from  the  informa- 
tion obtained  during  this  examination,  as  briefly  set  forth  in  this  report,  it  would  ap- 
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pear  that  the  river  from  Red  Lake  to  Thief  River,  a  distanoe  of  125  milec,  is  fairlj 
navigable  without  much,  if  any,  improvement. 

From  Thief  River  to  Fisher's  LandiDji^,  a  distance  of  abont  160  miles,  the  river  can 
only  be  made  navigable  by  the  constmction  of  a  series  of  looks  and  dams,  an  expen- 
sive improvement  that  the  requirements  of  commerce  can  hardly  be  claimed  to  de- 
mand, as  yet,  at  any  rate. 

From  Fisher's  Landing  to  the  outlet,  40  miles,  but  little  improvement  would  be  nec- 
essary, other  than  the  removal  of  snags,  overhanging  trees,  and  possibly  a  little 
dredging. 

Of  Red  Lake  Assistant  Davenport  reports : 

The  construction  of  a  reservoir  dam  at  Red  Lake,  and  the  equalization  of  the  dis> 
charge,  would  be  of  material  benefit  to  such  portions  of  Red  Lake  River  as  are  navi- 
gable, without  the  construction  of  locks  and  dams,  and  would  be  of  incalcolsble 
benefit  to  the  Red  River  of  the  North  in  connection  with  the  present  project  of  im- 
provement, by  increasing  the  volume  of  water  during  the  low-water  period,  and  in 
reducing  the  spring  floods,  which  are  often  very  disastrous  in  the  Red  River  Valiej. 

It  appears  that  while  the  Bed  Lake  Biver  is  sasceptible  of  improve- 
ment for  navip^ation  by  light-dranght  steamers,  the  cost  of  such  woald  be 
out  of  all  proportion*  to  the  present  requirements  of  its  valley,  or  to  any 
public  benefit  to  be  derived  from  an  improvement.  Bed  Lake  could 
probably  be  converted  into  a  reservoir,  and,  could  it  be  controlled  in 
the  interests  of  navigation,  would  probably  form  a  valuable  adjunct  to 
the  improvement  of  the  Bed  Biver  of  the  North  from  Grand  Forks  to 
the  Northern  boundary  line.  A  complete  survey  of  Bed  Lake  and  Biver 
with  a  view  to  creating  a  reservoir,  would  cost  about  $30,000. 

As  to  the  Bed  Lake  Biver,  I  am  of  opinion  that  it  should  not  at  present 
be  classed  among  the  streams  worthy  of  improvement  by  the  General 
Government. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 


Brig.  Gen.  Jambs  G.  Duane, 

Chief  of  Engineers^  U.  8.  A. 


Major  of  Engineers. 


A  A  13. 

PRELIMINARY  EXAMINATION  ON  THE  CAUSES  OF  THE  EXTRAORDINARY 
OVERFLOWS  OF  THE  CHIPPEWA  RIVER,  WISCONSIN,  AND  WHAT  MEANS, 
IF  ANY,  CAN  BE  ADOPTED  TO  PREVENT  THEIR  RECURRENCE. 

ENaiNEER  Office,  United  States  Armt, 

Saint  Paul,  Minn.^  December  7,  I88G. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  on  ^'  the  causes  of  the  extraordinary  overflows  of 
the  Chippewa  Biver,  Wisconsin,  and  what  means,  if  any,  can  be  adopted 
to  prevent  their  recurrence,"  made  as  required  by  sections  6  and  7  of 
the  river  and  harbor  act  of  Congress  approved  August  5, 1886. 

In  accordance  with  detailed  instructions  from  myself,  Assistant  En- 
gineer Archibald  Johnson  visited  the  points  on  the  Chippewa  Biver 
between  the  mouth  of  the  Flambeau  Biver  and  the  confluence  of  tbe 
Chippewa  and  Mississippi  where  he  would  be  most  likely  to  obtain  au- 
thentic accounts  of  the  noted  floods  of  tbe  valley  and,  in  particular,  of 
that  of  1S84,  the  highest  recorded,  and  which  brought  wide-spread 
destruction. 

Assistant  Johnson,  in  his  report  dated  December  1,  gives  particulars, 
more  or  less  minute,  of  the  floods  of  1838,  '47,  '55,  '57,  '58,  '66,  '80,and  '84. 
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The  last  named  caused  the  river  at  Ohippewa  FallS;  about  14  miles 
above  Eau  Claire,  to  rise  to  a  height  of  26  feet  above  low-water  mark, 
and  at  Eau  Claire,  57  miles  above  the  mouth  of  the  river,  to  a  height  of 
27  feet  above  the  same  mark.  The  maximum  quantity  of  flood-water 
flowing  into  the  Chippewa  Biver  just  below  the  confluence  of  the  Eau 
Claire  Elver  and  the  Chippewa  was  about  130,000  cubic  feet  per  second. 
I>arge  areas  of  the  vaUey  were  overflowed,  railroad  and  highway  bridges 
destroyed,  railroad  track  torn  up,  and  farms  injured,  the  total  damage 
estimated  at  $2,000,000. 

Of  this  flood  Mr.  Johnson  writes  : 

This  flood  was  mainly  caused  by  an  extraordinaiy  rainfall  over  a  smftll  area  of  the 
-water-shed,  bat  all  information  points  strongly  to  the  fact  that  the  clowning  wave 
-was  doe  to  the  destractioQ  of  the  embankment  approaches  of  the  Little  Falls  Dam 
and  the  Paint  Creek  Dam,  and  perhaps  to  some  extent  by  the  dt)8traction  of  the  lower 
dam  on  the  north  fork  of  the  Eau  Claire  River,  which  occnred  on  the  10th  of  Septem- 
ber.    The  rain  did  not  extend  above  the  month  of  the  Flambeao  River  on  the  Chip- 
pewa, bat  was  confined  to  the  water-shed  of  Deer  Tail  Creek,  Jump  River,  fisher 
Hiver,  Yellow  River,  Paint  Creek,  £aa  Claire  River,  Bob's  Creek,  Dnncan's  Creek, 
Red  Cedar  River,  O'Neills  Creek,  and  the  small  brooks  between  these.    No  reliable 
data  coald  be  obtained  as  to  the  amount  of  rainfall,  bat- it  is  said  to  have  varied  iVom 
10  to  19  inches  in  thirty-six  hours.    According  to  the  United  States  Signal  Service's 
tornado  chart  of  September  9,  a  tornado  commenced  in  northwestern  Iowa  and  south- 
eastern Dakota  at  5  p.  m.,  local  time,  and  extended  in  a  northeasterly  direction  strik- 
ing White  Bear  Lake  and  Marine  Mills,  Minn.,  Clear  .Lake,  Clayton,  and  New  Rich- 
mond, Wis.,  and  lost  its  force  in  the  forests  of  Wisconsin.    It  is  more  than  probable 
that  the  extraordinary  rainfall  was  from  the  storm-elonds  of  this  tornado.    Jump 
River  rose  32  feet,  Fisher  River  20  feet,  and  all  the  other  tributaries  below  the  mouth 
of  the  Jump  were  swollen  higher  than  ever  before  known.    On  the  nieht  of  the  9th 
the  dam  at  Bloomer  went  out,  tearing  away  every  bridge  on  the  river,  five  in  number, 
including  several  valuable  buildings  in  Chippewa  Falls.    Shutnecht's  Dam,  on  Dun- 
can's Creek,  also  went  out  during  the  flood  on  this  stream.    The  embankment  ap- 
proaches of  the  Little  Falls  Dam  went  out  about  4  p.  m.  on  the  10th,  and  those  of  the 
Paint  Creek  Dam  a^out  12  o'clock  on  the  night  ot  the  10th.    The  Paint  Creek  and 
Little  Falls  dams  were  repaired  after  the  flood  of  1880,  and  the  Paint  Creek  Dam  was 
raised  4  feet,  making  it  a  14i-foot  dam.    It  has  a  weir  300  feet  long.    It  has  five 
gates,  each  20  feet  wide  and  20  feet  high,  resting  on  a  floor  5. feet  above  the  bed  of 
the  stream.    Its  shore  connections  were  embankments  of  sand  and  gravel,  the  one 
on  the  north  side  being  about  400  feet  long.    When  the  Little  Falls  Dam  was  re- 

ftaired  after  the  flood  of  1880  there  was  no  change  made  in  its  height  or  water-way. 
ts  height  was  22  feet  and  its  water-way  267  feet,  a$  already  stated. 
Now  the  maximum  flood  at  Eau  Claire  occurred  at  11  a.  m.,  or  nineteen  hours  after 
the  Little  Falls  Dam  went  out.  It  is  claimed  by  the  owners  (the  Chippewa  Logging 
Company)  of  the  Little  Falls  Dam  that  the  gates  were  opened  before  the  pond  was 
fall.  The  Chippewa  Lumber  and  Boom  Company  (the  owners  of  the  Paint  Creek 
Dam)  claim  that  their  gates  were  open.  Be  this  as  it  may,  the  flood  passed  over  the 
Little  Falls  Dam.  There  was  a  large  amount  of  logs  held  by  booms  above  this  dam, 
and  when  the  booms  gave  way  the  logs  and  water  held  back  passed  over  the  dam 
and  cutaway  the  embankment  approaches,  besides  cutting  heavily  into  the  banks  of 
the  river,  until  a  channel  was  formed  around  the  crib-work  of  the  dam.  A  wave 
came  down,  passing  over  the  embankment  of  the  dam  at  Paint  Creek,  and  catting 
away  the  approaches  and  earth  down  to  the  bed-rock  formed  a  new  channel  for  the 
river  on  the  west  side  of  this  dam.  Since  the  flood  of  1884  the  Little  Falls  Dam  has 
been  repaired  and  remodeled  leaving  a  much  greater  water-way  than  it  formerly  had. 
The  Paint  Creek  Dam  has  not  yet  been  repaired. 

The  capacity  of  the  Paint  Creek  Reservoir  in  1884  was  probably  about  200,000,000 
cubic  feet,  and  that  of  the  Little  Falls  Reservoir  about  700,000,000  cubic  feet.  These 
figures  are  only  approximate,  but  in  any  event  it  is  well  known  that  when  the  Little 
Falls  Dam  is  full,  and  logs  are  being  sluiced  through  it,  the  water  raises  the  river  at 
Eau  Claire  at  the  Dells  Dam  aboat  4|  feet,  and  reaches  there  in  about  nineteen  hours. 
WheDever  the  Paint  Creek  Dam  was  operated  in  connection  with  it,  the  water  would 
be  raised  about  6  feet.  In  passing  the  Eau  Claire  Dells  Improvement  Company's 
Dam  this  is  confined  to  a  roll  way  or  weir  of  aboat  413  f^t. 

During  the  flood,  however,  the  water-way  over  the  Dell's  Dam  was  aboat  650 
feet  wide.  In  that  case  the  depth  would  be  abont  4  feet.  The  Little  Falls  Dam 
being  22  feet  high  above  the  bed  of  the  river,  and  the  floor  of  the  slaices  being  on  a 
bed  or  platform  5  feet  above  the  bed  of  the  river,  the  area  of  water-way  when  the 
dam  was  full  would  be  4,539  square  feet.    When  the  dam  is  full  the  average  width  of 
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the  river  is  aboat  600  feet,  which,  multiplied  by  the  depth,  23  feet,  would  give  13,300 
square  feet  of  a  cross-section.  The  water-way  is  therefore  about  34  per  cent,  of  the 
cross-section.  The  average  width  of  the  river  at  Paint  Creek  Dam  for  a  stage  of  14 
feet  above  the  bed  of  the  river  is  about  510  feet.  Its  cross-section  is  therefore  7,140 
square  feet.  The  area  of  its  gateway  below  the  crest  of  the  rolling  dam  is  about 
900  square  feet,  or  about  12^  per  cent,  of  the  cross-section.  These  dams  thereibn 
formed  obstructions  in  the  river,  and  as  the  shore  connections  were  constructed  simply 
of  earth  the  embankments  would  wash  out  rapidly,  and  I  think  it  is  safe  to  aay  tnst 
the  effect  of  these  two  dams  raised  the  water  at  the  Dell's  Dam  at  Eau  Claire  at  least 
3  feet.  ^  This  wave  would  be  reduced  in  depth  below  Eau  Claire  according  to  the 
width  overflowed  and  the  slope  of  the  river.  At  Meridean  it  would  be  abont  12  inches, 
and  at  Durand  about  15  inches.  A  good  many  small  dams  on  the  small  tribotarics 
went  out  at  different  times  during  this  flood,  but  their  capacities  are  usually  verr 
small,  and  they  can  be  emptied  in  from  three  to  seventy  hours,  while  furnishing  i 
3-foot  stage  on  their  streams. 

The  Little  Falls  Dam  and  the  Paint  Greek  Dam  are  respectiyely  44 
and  18  miles  above  Ean  Claire. 

With  reference  to  the  value,  in  restraining  floods,  of  the  proposed 
reservoirs  on  the  Chippewa  Biver  and  its  tributaries  (full  reports  in 
regard  to  which  are  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1880),  whose  united  capacity  was  estimated  at  25,000,000,000  cable  feet, 
round  numbers,  it  appears  that  while  they  could  probably  hold  11 
per  cent,  of  the  mean  annual  discharge  of  the. Chippewa  Kiver,  they 
could  not,  even  if  they  had  been  creat^  prior  to  the  flood  of  1884,  hare 
exerted  any  influence  in  restraining  that  flood,  as  their  basins  were  en- 
tirely out  of  the  range  of  the  rainfall  which  produced  it ;  a  rainfall 
which  occurred  when  the  Chippewa  and  its  tributaries  were  at  a  low 
stage  of  water. 

The  locations  of  the  proposed  reservoirs  (Paint  Creek  excepted)  are 
on  tributaries  above  the  mouth  of  the  Flambeau.  The  streams  men- 
tioned above  as  pouring  their  floods  into  the  Chippewa  in  1884  all  dis- 
charged into  that  stream  at  points  below  the  Flambeau.  As  to  the 
proposed  Paint  Creek  Reservoir,  its  capacity — about  600,000,000  cubic 
feet — would  be  insignificant  in  comparison  with  the  10,000,000,000  cubic 
feet  which  probably  flowed  over  and  through  the  dam  at  that  locality 
during  the  worst  period  of  the  flood. 

The  flood  of  1884  has  been  especially  noticed,  because  it  was  the 
greatest  ever  recorded  in  the  Chippewa  Valley. 

If  this  flood  had  resulted  from  a  rainfall  uniformly  distributed  over 
the  valley,  the  proportion  of  water  that  the  proposed  reservoirs  coold 
have  retained  would  have  reduced  the  flood  somewhat  in  the  valley  im- 
mediately below  them,  but  their  general  effect  would  have  been  too 
small  to  have  been  appreciable. 

Assistant  Engineer  Johnson  forcibly  presents  the  situation  in  the  fid- 
lowing  words : 

If  the  reservoir  dams  above  referred  to  were  oonstracted  for  the  purpose  of  lestrais- 
ing  floods,  it  would  he  necessary  to  keep  them  open  until  it  l>ecame  apparent  thai  a 
Aood  was  forming ;  and  when  the  flood  below  was  over,  the  reservoirs  would  have  Is 
be  emptied  in  order  to  have  them  ready  for  another  flood.  This  would  be  detrimeolsl 
to  the  large  Inmbering  interest  over  the  1,570  square  miles  of  the  water-ahed  of  ihtm 
proposed  reservoirs,  as  well  as  along  the  river  as  far  as  the  Little  Falls  Dam. 

Lumbering  is  now  being  done  on  all  or  nearly  aU  the  streams  of  the  water^shedsf 
these  reservoirs,  and  quite  a  number  of  sluicing  dams  exist.  To  carry  on  the  lamb«- 
ing  interests  these  dams  are  necessary,  and  if  the  water-shed  is  controlled  by  dsfli 
for  restraining  floods,  these  interests  would  be  ruined.  On  the  other  hand,  the  diB- 
age  by  floods  to  commerce  is  very  trifling,  as  it  is  never  more  than  two  or  three  ds;t 
that  navigation  is  interrupted  by  floods,  and  then  there  are  railway  facilities. 

Now  that  the  people  of  the  valley  have  a  high-water  mark  that  they  can  rely  oo, 
railways,  bridges,  and  valuable  buildings  will  be  built  so  that  they  can  not  be  destroyed 
by  a  flood  similar  to  that  of  1884.  As  for  the  farming  lands  in  the  valley,  they  muit 
be  flooded  with  every  flood.  There  is  no  sure  remedy.  Aside  from  the  holding  grovati 
of  the  reservoirs  above  described,  there  is  no  other  of  any  importance.    The  watfl^ 


APPENDIX  A  A — REPORT  OF  MAJOR  ALLEN.      1729 

shed  of  the  Chippewa  Valley  has  such  a  slope  that  the  streams  above  Eait  Claire  aro 
very  rapid,  aad  are  usually  conflued  to  narrow  valleys  which  are  only  adequate  for 
the  dtscharffes  that  are  liable  to  occur  at  any  time.  The  holding  of  water  by  the  dams 
on  the  Bmall  tributaries  has  very  little  to  do  with  the  restraining  of  floods,  and  when 
they  go  out  their  damage  is  usually  of  a  local  nature,  and  do  not  appreciably  afifect 
the  floods. 

On  the  main  river,  and  on  the  lurse  stn^ams  such  as  the  Eau  Claire,  Yellow  ttiver, 
etc.,  while  their  capacity  is  not  sufficient  to  appreciably  restrain  a  flood,  their  vol- 
umes, 'When  suddenly  released  by  the  failure  of  the  dams,  np])rcciably  affect  the  rise 
with  a  wave.  The  owners  of  these  dams  for  lumbering  and  other  purposes  have  al- 
ways pursued  a  shortsighted  policy  of  buildini^  cheap  structures,  always  lacking  in 
their  shore  connections  the  elements  of  stability.  However,  whenever  damage  is 
due  to  the  failure  of  these  structured,  the  owners  are  responsible  for  the  amount  of  it. 

As  I  am  unable  to  see  that  the  extraordinary  floods  of  the  Chippewa  River  can  be 
prevented,  I  make  no  estimate  of  the  cost  of  any  survey. 

lu  oonclusioD,  I  am  .of  opioiou  that  the  floods  of  the  Chippewa  River 
can  not  be  controlled  to  a  safficient  extent  to  warrant  the  General  Gov- 
ernmeut  in  andertaking  to  control  them,  and  that  no  farther  examlDa- 
tion  or  snrvey  in  this  direction  is  necessary. 

The  report  of  Assistant  Engineer  Johnson  contains  so  many  facts  of 
value  that  I  forward  it  herewith  entire,  notwithstanding  that  I  have 
qaoted  largely  fh)m  it. 

Very  respectfully,  yoar  obedient  servant, 

Ghas.  J.  Allen, 
Major  of  Engineers. 
*  Brig.  Gen.  James  C.  Duane, 
Chief  of  Ungineers,  Z7.  8.  A, 


REPORT  OF  MR.   ARCHIBALD  JOHNSON,    ASSISTANT  ENGINEER. 

Saint  Paul,  Minn.,  December  1,  ISS&, 

Sir:  I  have  the  honor  to  make  the  foUowius  report  of  a  preliminary  examiuatiou 
made  by  me,  as  instructed  in<yoar  letter  of  November  13, 1886,  as  to  th&caases  of  the 
extraordinary  overflows  of  the  Chippewa  River,  and  of  the  means  that  can  be  adojited 
as  far  as  possible  to  prevent  their  recarrenco : 

Owing  to  the  small  amount  available  for  this  examination  all  that  could  be  done 
was  to  visit  the  valley  of  the  Chippewa,  and  obtain  information  of  the  floods  from 
records  and  from  individuals  living  in  the  valley. 

On  the  19th  November  I  proceeded  to  the  valley  of  the  Chippewa,  and  visited  vari- 
ous points  from  the  Little  Falls  Daoi,  which  is  situated  on  the  Chippewa  River  :12 
miles  by  land  from  Chippewa  Falls,  to  the  mouth  of  the  river. 

The  extraordinary  overflows  of  the  Chippewa  River,  as  far  as  I  have  been  able  to 
learn,  occurred  during  the  years  1838,  1847, 18.55,  1857,  1858, 1866,  1880,  and  1884. 

Of  the  flood  of  1838  Mr.  T.  E.  Randall,  who  has  written  a  history  of  the  Chippewa 
Valley,  says :  *'  Messrs.  Allen  and  Brunette  concur  in  the  statement  that  the  winter 
of  1837-'38  and  the  spring  of  1838  woro  very  remarkable  for  extremes  of  cold  and  licat, 
of  drought  and  flood.''  •  •  *  *<SpriugcamoearIy,  the  month  of  March  being  cloud- 
less and  warm  as  June,  but  the  most  fearful  storms  of  winds,  hail,  rain,  thunder,  and 
lightning  prevailed  in  April,  May,  and  June,  the  temperature  varying  in  twenty-four 
hours  from  zero  to  70  on  some  occasions,  and  causing  the  highest  water  in  the  Chip- 
pewa ever  known." 

9  •  »  •  •  *  • 

This  was  written  in  1875  at  Eau  Claire.  Wis.,  his  place  of  residence. 

''From  Eau  Claire  to  the  Mississippi  the  bottom-lands  from  bluif  to  bluff  were  cov- 
ered from  10  to  15  feet  deep."  •  •  »  "The  Mississippi  was  also  high,  flooding 
Wabasha's  Prairie  where  Winona  now  stands,  with  water  10  feet  deep. 

This  is  all  the  information  obtainable  of  the  flood  of  1838. 

The  same  writer  says  of  the  flood  of  1847:  "The  winter  of  1846-M7  was  in  some  re- 
tipects  very  remarkabld.  Scarcely  any  snow  fell,  and  so  intensely  cold  was  the  weather, 
that  the  water  in  the  Chippewa  at  the  falls  froze  to  the  bottom,  forcing  it  to  overflow 
in  the  same  manner  we  frequently  see  small  rivulets  rise  to  the  surface  and  cause  a 
fresh  layer  of  ice  every  night,  and  this  continued  until  every  rook,  island,  and  tree  on 
the  falls  were  submerged  with  ice,  lying  solid  in  mauy  places  20  feel  in  thickness  from 
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the  bottom/'  **  But  if  the  winter  was  remarkable  for  want  of  snow,  the  spring 
still  more  remarkable  for  absence  of  rain,  there  being  scarcely  enoneh  to  lay  the  dual 
throagh  the  entire  months  of  April  and  May."  •  •  «  <«  gat  on  tne  evening  of  the 
5th  of  Jane,  after  a  foggy  morning  and  a  hot,  windy  day,  rain  commenced  faluog,  ac- 
companied with  the  most  fearfal  thunder  and  lightning  I  ever  before  heard  or  wit- 
nessed, and  continaed  to  poor  down  in  torrents  until  8  o'clock  the  next  monuDg,  at 
which  time  the  Chippewa  had  risen  12  feet,  and  was  covered  with  logs,  drift-wood,  and 
the  d<^bris  of  piers  and  booms  from  the  falls,  where  a  total  wreck  of  all  the  costty 
strnctures  placed  in  the  river  dnring  the  previous  winter  to  stop  and  hold  logs  had 
been  made ;  nothing  was  left  but  the  mill,  and  its  race  and  guard-locks  were  eompletdj 
demolished  or  filled  with  gravel.  .  More  than  10,000  logs,  the  entire  stock  oat  of  Yel- 
low River,  were  carried  away,  and  the  total  avails  of  a  winter's  operations  perished 
in  this  flood." 

Mr.  Randall  does  not  say  how  much  more  than  12  feet  the  river  rose,  but  says  that 
'*  all  the  way  from  the  foot  of  the  dalles  (present  site  of  the  Chicago  and  Northwest- 
ern Railroad  Bridge)  to  the  Kelsey  Street  Bridge,  the  water  poured  over  the  west  bank 
of  the  river  into  the  depression  beyond  in  sufficient  depth  to  float  the  largest  logs.*' 

The  flood  of  1855  is  described  by  the  author  as  follows : 

'^Bot  little  rain  had  fallen  from  early  April  until  the  6th  July,  when  a  dark  cloud 
formed  directly  over  the  territory  drained  by  the  Chippewa,  clearly  visible  from  the 
place  (Eau  Claire)  and  the  falls.  No  rain  fell  here,  and  only  a  little  hail  at  the  falia. 
but  dnrk  masses  of  clouds  could  be  seen  rolling  and  gathering  from  every  directioa 
into  that  one  spot  in  the  heavens,  accompanied  with  fearfal  peals  of  thunder  that 
made  the  earth  tremble,  and  this  continued  for  thirty  hours,  appearing  every  moment 
as  though  it  were  coming  right  down  upon  us,  but  actually  spending  all  its  force  in 
that  locality. 

**  The  consequence  was  a  sudden  and  terribly  destructive  rise  in  the  river,  bringing 
down  vast  quantities  of  logs  and  drift-wood,  which  drove  with  such  force  against  tboift 
piers  that  the  channel  was  soon  cleared  of  all  obstructions,  and  more  than  70,000  logi 
(25,000,000  feet),  together  with  their  piers  and  booms,  were  carried  away  and  scattered 
all  over  the  bottoms  and  amongst  the  sloughs  of  the  Lower  Chippewa." 

The  flood  of  1857  was  due  to  heavy  rains,  and  commenced  on  the  first  of  May.  Mr. 
M.  D.  Prindle,  of  Durand,  says  that  the  river  was  out  of  its  banks  for  sixty-two  days, 
but  no  damage  of  any  consequence  was  done. 

The  flood  of  1858  was  caused  by  an  ice  freshet,  according  to  Mr.  Randall,  which  ii 
something  that  rarely  happens  on  the  Chippewa.  It  had  such  power  that  everything 
iu  the  river  was  swept  before  it,  such  as  piers,  booms,  and  a  vast  amount  of  logs. 

Of  the  flood  of  1866  Mr.  Randall  says : 

**  In  April,  1866,  occurred  one  of  those  destructive  ice-freshets,  bringing  downjaiBt 
of  ice,  lofi^s,  and  drift-wood  in  such  force  as  to  carry  away  booms,  piers,  and  all  other 
obstructions  that  interfered  with  the  swollen,  uncontrollable  flood.  The  entire  Chip- 
pewa bottom  was  overflowed  and  covered  with  logs  and  drift-wood.  There  was  no 
Beef  Slough  Boom  then,  and  the  delta  of  the  river,  and  even  many  islands  in  tbe 
Mississippi,  wore  filled  with  logs." 

The  flood  of  1880  commenced  at  Eau  Claire  on  the  11th  of  June,  and  reached  its  maxi- 
mum about  12  o'clock  on  the  night  of  the  13th.  At  Chippewa  Falls  it  reached  its 
maximum  about  12  m.  on  the  13th,  and  bcgau  falling  at  the  rate  of  about  an  inch  an 
hour.  At  Chippewa  Falls  the  rise  was  23  feet  above  low  water.  At  Eau  Claire,  at  the 
Kelsey  Street  Bridge,  Just  below  the  mouth  of  the  Eau  Claire  River,  the  extreme  rise 
was  23  feet.  At  the  Eau  Claire  Dells  Improvement  Company's  Dam  the  head  wss 
13  feet  6  inches  on  the  crest  of  the  rollingniam,  while  the  water  passed  over  all  tbe 
piers  of  the  lock  and  dam.  The  discharge  over  this  darn  at  the  maximum  stage  vai 
about  77,000  cubic  feet  per  second,  and  ^e  Eau  Claire  River  contributed  about  20,000 
cubic  feet  per  second.    At  Durand  the  rise  was  14  feet  above  low  water. 

This  extraordinary  rise  in  the  river  was  mainly  due  to  heavy  rains,  which  were  gen- 
eral on  its  water-shed.  At  the  same  time  heavy  rains  prevailed  on  the  water-sheds 
of  the  Wisconsin,  St.  Croix,  and  Mississippi  rivers. 

Quite  a  number  of  dams  went  out,  but  their  destruction  occurred  a  bofficieot 
length  of  time  in  advance  of  the  maximum  stage  for  their  waters  to  have  passed,  sod 
evidently  did  not  add  much,  if  any,  to  the  extreme  stage.  On  the  llth  June^it 
0  o'clock,  the  two  dams  at  Bloomer,  situated  on  Duncan's  Creek,  and  14  miles  frov 
Chippewa  Falls,  went  out,  carrying  with  them  three  bridges,  two  large  bams,  and  a 
cooper-shop.  Two  other  dams  on  Duncan's  Creek,  one  at  Chippewa  Falls,  and  one 4 
miles  above,  went  out,  doing  considerable  damage  to  buildings  on  that  stream  in  tiie 
city.  Od  the  morning  of  tuo  12th  the  embankment  approaohe9of  the  Paint  Creek 
Dam,  which  was  situated  od  the  Chippewa  River  just  below  the  mouth  of  Psiot 
Crctfk,  and  4  miles  above  Chip[>owa  Falls,  were  washed  out,  liberating  its  cuntentK 
of  water  and  about  90,000,000  feet  of  logs.  It  watt  a  lO^foot  dam,  and  its  flowage  liD« 
was  confined  within  the  banks  of  the  river.  Its  capacity  could  not  have  been  more 
than  100,000,000  cubic  feet.     (For  description  of  this  dam  see  Annnal  iieport  of  tbe 
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Chief  of  EDgineera,  United  States  Army,  Part  II,  1880,  Appendix  U,  pages  1631  and 
1632. )  The  Little  Falls  Dam  on  the  Chippewa  also  went  out  by  its  shore  connections 
beiD^  destroyed.  The  floor  of  the  sluices  of  this  dam  was  5  feet  above  the  bed  of  thf^ 
river  and  had  a  width  of  water-way  of  267  feet,  or  about  one-half  the  width  of  the 
river.  (See  page  1631  of  the  Annual  Report  of  the  Chief  of  Engineers,  United  States 
Army,  Part  II,  1880,  Appendix  U.)  On  the  morning  of  the  12th  about  150,000,000 
feet  of  logs,  which  were  jammed  in  above  Chippewa  Falls,  broke  away,  and  were 
held  in  tho  Eau  Claire  Dells  Improvement  Company's  pond  at  Eau  ulaire  until  1  a. 
m.  on  the  13th,  when  the  booms  there  broke,  allowing  about  200,000,000  feet  of  logs  to 
pass  over  the  crest  of  the  dam  and  down  the  valley  of  the  Chippewa  to  its  mouth. 
Both  highway  bridges  at  Chippewa  Falls  were  swept  away  on  tno  morning  of  the 
13th  ;  at  the  same  time  the  dam  on  the  main  river  broke  at  the  shore  connection.  A 
gcxMl  many  dams  on  the  small  tributaries  went  out,  doing  considerable  damage  on 
these  streams.  The  Kelsey  Street  Bridge  at  Eau  Claire  went  out  on  the  13th.  The 
river  was  out  of  its  banks  over  quite  an  area  in  Chippewa  Falls,  Eau  Claire,  Porter- 
Tille,  Meridean,  and  Dnrand,  and  caused  ranch  damage  to  residences  and  places  of 
bnsiness.  At  Eau  Claire  portions  of  the  town  were  8  or  10  feet  under  water.  From 
Eaa  Claire  to  the  mouth  of  the  river  the  valley  was  usually  flooded  from  bluff  to  bluff, 
and  a  large  amount  of  crops  rained.  The  damage  caused  by  this  flood  has  been  esti- 
mated from  91,000,000  to  $1,500,000. 

The  flood  of  1884  was  the  highest  of  which  there  is  any  record.  At  Eau  Clairo  the 
river  began  to  rise  in  the  afternoon  of  the  9th  of  September  from  a  stage  of  1  or  2 
feet  above  low  water,  and  at  11  a.  m.  on  the  11th  it  was  27  feet  above  low  water  at 
the  Kelsey  Street  Bridge,  just  below  the  mouth  of  the  Eau  Clairo  River.  It  romained 
at  that  stage  about  one  honr  and  fell  nearly  as  rapidly  as  it  rose.  By  2  p.  m.  on  the 
14th  it  had  fallen  13  feet.  After  this  it  fell  rapidly  until  an  ordinary  stage  was 
reached.  At  Chippewa  Falls  tho  maximum  stage  was  26  feet  above  low  water,  and 
3  feet  higher  than  the  flood  of  1880.  At  Dnrand,  whero  the  valley  is  about  a  mile 
wide  between  tho  bluffs,  the  rise  was  15  feet  8  inches  above  low  water,  and  20  inches 
bifi:her  than  the  flood  of  1880.  The  maximum  stage  occurred  at  Durand  about  11  p.m. 
on  the  night  of  the  11th. 

On  the  crest  of  the  Eau  Clairo  Dells  Improvement  Company's  Dam  at  Eau  Claire, 
the  head  of  water  at  the  maximum  stage  was  17  feet  2  inches,  or  3  feet  8  inches  higher 
than  the  flood  of  June,  1880.  The  discharge  over  this  dam  at  tho  maximum  stage  was 
about  108,000  cubic  feet  per  second.  At  the  upper  dam  of  the  Eau  Clairo  Lumbor 
Company  at  Eau  Claire^  thero  was  a  hea^  of  11  feet,  giving  a  discharge  of  about 
22,000  cubic  feet  per  second.  The  discharge  at  the  mouth  of  the  Eau  Claire  Kiver  in 
the  C;hippewa  was  therofore  about  130,000  cubic  feet  per  second. 

This  nood  was  mainlv  caused  by  an  extraordinary  rainfall  over  a  small  area  of  the 
water-shed ;  but  all  information  points  strongly  to  the  fact  that  the  crowning  wave 
was  dne  to  the  destruction  of  the  embankment  approaches  of  the  Little  Falls  Dam 
and  the  Paint  Creek  Dam,  and  perhaps  to  some  extent  by  the  destruction  of  the  lower 
dam  on  the  north  fork  of  the  Eau  Clairo  River,  which  occurrod  on  the  10th  of  Sep- 
tember.   The  rain  did  not  extend  above  the  mouth  of  the  Flambeau  River,  on  the 
Chippewa,  but  was  confined  to  the  water-shed  of  Deer  Tail  Crock,  Jump  River,  Fisher 
River,  Yellow  River,  Paint  Creek,  Eau  Clairo  River,  Bob's  Creek,  Duncan's  Creek, 
Red  Cedar  River,  O'NeilUs  Creek,  and  the  small  brooks  between  these.    No  reliable 
data  could  be  obtained  as  to  the  amount  of  rainfall,  but  it  is  said  to  have  varied  from 
10  to  19  inches  in  thirty-six  hours.    According  to  the  United  States  Signal  Service's 
tornado  chart  of  September  9,  a  tornado  commenced  in  northwestern  Iowa  and  south- 
eastern Dakota  at  5  p.  m.  (local  time),  and  extended  in  a  northeasterly  direction, 
striking  White  Bear  Lake  and  Marine  Mills,  Minn.,  Clear  Lake^  Clayton,  and  New 
Richmond,  Wis.,  and  lost  its  foroe  in  the  forests  of  Wisconsin.    It  is  moro  than  proba- 
ble that  the  extraordinary  rainfall  was  from  the  storm  clouds  of  the  tornado.    Jump 
River  rose  32  feet,  Fisher  River  20  feet,  and  all  the  other  tributaries  below  the  mouth 
of  the  Jump  wero  swollen  higher  than  ever  beforo  known.    On  the  night  of  the  9th  the 
ilam  at  Bloomer  went  out,  tearing  away  every  bridge  on  the  river — five  in  number — 
including  several  valuable  buildings  in  Chippewa  Falls.    Shutuecht's  Dam,  on  Dun- 
can's Creek,  also  went  out  during  the  flood  on  this  stream.    The  embankment  ap- 
proacbes  of  the  Little  Falls  Dam  went  out  about  4  p.  m.  on  the  10th,  and  those  of  the 
Paint  Creek  Dam  about  12  o'clock  on  the  night  of  the  10th.    The  Paint  Creek  and 
Little  Falls  dams  were  repaired  after  the  flood  of  1880,  and  the  Paint  Creek  Dam 
was  raised  4  feet,  making  it  a  14i-foot  dam.    It  has  a  weir  360  feet  long.    It  has  five 
gates,  each  20  feet  wide  and  20  feet  high,  resting  on  a  floor  5  feet  above  the  bed  of  the 
stream.    Its  shore  connections  were  embankments  of  sand  and  gravel,  the  one  on  the 
D'jrtb  side  being  about  400  feet  long.    When  the  Little  Falls  Dam  was  repaire.'l  after 
the  flood  of  18cS,  there  was  no  change  made  in  its  height  or  water-way.     Its  height 
was  22  feet  and  its  water-way  2C7  feet,  as  already  stated. 

Now  tho  maximum  flood  at  Eau  Clairo  occurred  at  11  a.  m.,  or  19  hours  after  the 
Little  Falls  Dam  went  out.    It  is  claimed  by  the  owners  (the  Chippewa  Logging 
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Compauy )  of  thu  Little  Falk  Dam  that  tho  gates  were  opened  before  the  pond 
full.  The  Chippewa  Lnmber  and  Boom  Company,  the  owners  of  the  Paint  Cied 
Dam,  claim  that  their  gates  were  open.  ]3e  this  as  it  may,  the  flood  passed  ocvrtbe 
Little  Falls  Dam.  There  was  a  lari^o  amount  of  logs  held  hy  booms  above  this  daa, 
and  when  the  booms  gave  way  the  logs  and  water  held  back  passed'  over  the  dsB 
and  cut  away  the  emuankment  approaches,  besides  cntting  heavily  into  the  banks 
of  the  river,  until  a  channel  was  formed  around  the  crib-work  of  the  dam. 

A  wave  came  down  passing  over  the  embankment  of  the  dam  at  Paiut  Creek,  aud. 
cutting  away  the  approaches  and  earth  down  to  the  bed-rock,  formed  a  new  cbaonel 
for  the  river  on  the  west  side  of  this  dam.  Since  the  flood  of  1884  tho  Little  Falls  Dam 
has  been  repaired  and  remodeled,  leaving  a  much  greater  water-way  than  itformerlj 
had.  The  Paint  Creek  Dam  has  not  yet  been  repaired.  The  capacity  of  the  Paint 
Creek  Reservoir  in  1884  was  probably  about  200,000,000  cubic  fuct,  and  that  of  tli« 
Little  Falls  Reservoir  abont  700,000,000  cubic  feet.  These  iigures  are  only  approxi- 
mate, but  in  any  event  it  is  well  known  that  when  the  Little  Falls  Dam  is  full  aa<I 
logs  are  being  sluiced  through  it  tho  water  raises  tho  river  at  £au  Claire  at  the  Dells 
Dam  about  4^  feet,  and  reaches  there  in  about  nimieeu  hours.  Whenever  tho  Paint 
Creek  Dam  was  operated  in  connection  with  it  the  water  would  be  raised  about  6  feet. 
In  passing  the  Eau  Claire  Dells  Improvement  Company's  dam  this  is  confined  u>  a  roll' 
way  or  weir  of  about  413  feet.  During  the  flood,  however,  the  water-way  over  the  DeUs 
Dam  was  about  (150  feet  wide.  In  that  case  the  depth  would  be  about  4  feet.  Tbe 
Little  Falls  Dam  being  22  feet  high  above  the  bed  of  the  river,  and  the  floor  of  the 
sluices  being  on  a  bed  or  platfom  5  feet  above  the  bed  of  the  river,  the  area  of  water- 
way when  tbe  dam  was  full  would  be  4,539  square  feet.  When  the  dam  is  fall  the 
average  width  of  the  river  is  about  600  feet,  which,  multiplied  by  the  depth— 2;^ 
feet — would  give  13,200  square  feet  of  a  cross-section.  The  water-way  is  tberefon 
about  34  per  cent,  of  the  cross-section. . 

The  average  width  of  the  river  at  Paint  Creek  Dam  for  a  stage  of  14  feet  above  the 
bed  of  the  river  is  abont  510  feet.  Its  cross-seotion  is  therefore  7,140  square  fwt. 
The  area  of  its  gateway  below  the  crest  of  the  rolling  dam  is  about  900  square  fieet,  or 
about  12^  per  cent,  of  tho  cross-section.  These  dams,  therefore,  formed  obstJUGtions 
in  tho  river,  and  as  the  shore  connections  were  constructed  simply  of  earth  the  em- 
bankments would  wash  out  rapidly  ;  and  I  think  it  is  safe  to  say  that  the  effect  of 
these  two  dams  raised  the  water  at  the  Dells  Dam  at  Eau  Claire  at  least  3  feet.  This 
wave  would  bo  reduced  in  depth  below  Eaa  Claire  according  to  the  width  overflowed 
aud  tho  slope  of  the  river.  At  Meridean  it  would  be  about  12  inches,  and  at  Dnrand 
about  15  inches.  A  good  many  small  dams  on  the  small  tributaries  went  oat  at  dif* 
fcreiit  times  during  this  flood,  bat  their  capacities  are  usually  very  small  and  Uiey  can 
be  emptied  in  from  three  to  seventy  hoars,  while  furnishing  a  3-foot  stage  on  their 
streams. 

The  damage  caused  by  this  flood  was  far  g[reater  than  that  of  any  previoos  flood. 
The  damage  to  lumbermen  was,  not  as  great  in  regard  to  logs  as  that  of  1^^,  as  the 
Jogs  that  broke  away  fVom  booms  above  Eau  Claire  were  held  at  the  Eaa  Claire  Delli 
Improvement  Company's  pond.  At  Chippewa  Falls  all  the  highway  bridges  across 
tho  Chippewa  River  and  three  railway  bridges  were  carried  out.  At  Eau  Claire  fbor 
railway  bridges  and  four  highway  bridges  were  carried  down-stream  as  well  as  bnild- 
iugs.  Abont  40  miles  of  the  track  of  the  Chicago,  Milwaukee  and  Saint  Paul  Rail- 
way, between  Eau  Claire  aud  the  mouth  of  the  river,  were  washei  out.  At  Chippewa 
Falls,  Eau  Claire,  Meridean,  Porterville,  and  Daranda  great  many  buildings  were  in- 
undated to  a  depth  of  10  or  12  feet.  The  loss  to  the  valley  has  been  estimated  at  about 
$2,000,000.  The  farming  lands  in  the  valley  were  mostly  damaged  by  the  deposit  of 
sand,  in  some  places  to  a  depth  of  as  much  as  12  inches. 

Tho  recurrence  of  the  floods  of  the  Chippewa  River  can  only  be  prevented  in  a 
slight  degree  under  ordinary  conditions.  There  is  a  condition,  however,  under  which 
:i  flood  could  l>e  controlled ;  but  the  probability  of  the  condition  ever  existing  is  ex- 
ceedingly remote.  If  the  eleven  propose^  reservoir  dams  at  the  headwaters  of  ihei 
Chippewa  River  be  constructed  and  controlled  exclusively  for  tbe  restraining  of 
iloods  there  will  be  a  riMnedy  proportional  to  the  conditions  of  the  rainfall.  Tlio 
mean  annual  rainfall  of  Wisconsin  is  about  30  inches  according  to  the  best  informa- 
tiou  wo  have;  and  according  to  gaugings  made  on  the  Mississippi  at  Crow  Wing, 
Miu.,  about  one-third  of  tho  rainfall  finds  its  way  into  the  streams.  The  comlitioos 
ai*c  the  same,  excepting  that  in  Wisconsin  the  streams  are  much  more  rapid,  owing 
to  tbe  water-shed  having  a  greater  slope.  Hence  the  factor  one-third  may  be  safely 
used.  The  water-shed  of  the  Chippewa  River  is  abont  9,600  square  miles.  Thirty 
inches  of  rainfall  would  be  669,0dl,(}00,000  cubic  feet.  One-third  of  this,  or  the  mean 
annual  discbarge  of  tho  Chippewa,  would  be  223,027,200,000  cubic  feet.  The  capac- 
ity of  the  cloven  proposed  rdservoir  dams,  Bear  Lake,  Little  Chief  Lake,  Moose  Lake, 
Pa-kwa-wang,  ConrtesOrioUes,  Butternut  Lake,  Rest  Lake,  Boar  Creek.  KonudLakc, 
Square  Lake,  and  Park  Lake,  is  24,734,290,805  cubic  feet.  (Soo  Tabic  I,  Appendix  I, 
page  1648,  Annual  Report,  of  the  Chief  of  Engineers,  IT.  S.  Army,  Part  2,  leitiO.) 
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I  havo  omitted  the  Paint  Creek  Reservoir  owing  to  its  inBiffuiticauco  as  compared  to 
it«  water-slied.  Now,  if  tUe  rainfall  bIiouUI  be  uniform  over  tlie  water-Bhed,  the  reser- 
voirs would  control  about  11  per  cent,  of  a  30-inch  rainfall,  a  greater  percentage  for 
a  less  and  a  less  percentage  for  a  greater  rainfall.  From  calculations  made  of  the  dis- 
cbarge of  the  Chippewa  at  the  Dells  Dam  at  Eau  Claire  of  the  flood  of  1884,  there 
most  have  been  a  total  discharge  of  about  19,000,000,000,000  cubic  feet.  If  the  flood 
had  been  due  to  a  uifiform  rain,  the  per  centa^e  of  water  that  might  have  been  held 
back  would  have  been  too  small  to  bo  appreciable.  Tlio  flood  of  1884  occured  from 
heavy  rains  where  there  is  no  holding  ground;  and  the  reservoir  system  would  not 
linve  restrained  it  in  the  least.  If,  however,  the  rain  should  bo  confined  to  the  water- 
shed of  the  eleven  proposed  reservoirs,  then  the  flood  might  be  checked ;  but  this  is 
a  very  remote  probability,  and  may  never  occur. 

If  the  reservoir  dams  above  referred  to  were  constructed  for  the  purpose  of  re- 
straining floods,  it  would  be  necessary  to  keep  thcni  open  until  it  became  apparent 
that  a  flood  was  forming;  and  when  the  flood  below  was  over  the  reservoirs  would 
have  to  be  emptied  in  order  to  have  them  ready  for  another  flood.  This  would  bo 
detrimental  to  the  larae  Inmbering  interest,  over  the  1,570  square  miles  of  the  water- 
shed of  these  proposecL  reservoirs,  as  well  as  along  the  river  as  far  as  the  Little  Falls 
Daro.  Lumbering  is  now  being  done  on  all  or  nearly  all  the  streams  of  the  water- 
bhed  of^hese  reservoirs,  and  quite  a  number  of  sluicing  dams  exist.  To  carry  on  the 
lumbenng  interests  these  dams  are  necessary,  and  if  the  water-shed  is  controlled  by 
dams  for  restraining  floods,  these  interests  would  be  ruined.  On  the  other  hand,  the 
damage  by  floods  to  commerce  is  very  trifling,  as  it  is  never  more  than  two  or  three 
days  that  navigation  is  interrupted  by  floodH,  and  then  there  are  railway  facilities. 

Now  that  the  people  of  the  valley  have  a  high-water  mark  that  they  eau  rely  on, 
railways,  bridges,  and  valuable  buildings  will  bo  built  so  that  they  can  not  bo  de- 
stroyed by  a  flood  similar  to  that  of  1884.  As  for  the  farming  lands  in  the  valley, 
they  must  be  flooded  with  every  flood.  Tbero  is  no  sure  remedy.  Aside  from  the 
holding  ground  of  the  reservoirs  above  described,  there  is  no  other  of  any  importance. 
The  water-shed  of  the  Chippewa  Valley  has  such  a  slope  that  the  streams  abovo  Eau 
Claire  are  very  rapid,  and  are  usually  confined  to  narrow  valleys,  which  are  only  ade- 
quate for  the  discharges  that  are  liable  to  occur  ot  any  time.  The  holding  of  water 
by  the  dams  on  the  small  tributaries  has  very  little  to  do  with  the  restraining  of 
floods,  and  when  they  go  out  their  damage  is  usually  of  a  local  nature,  and  do  not 
appreciably  afiect  the  floods.  On  the  main  river  and  on  the  large  streams,  such  as 
the  Eau  Claire,  Yellow  River,  etc.,  while  their  capacity  is  not  sufficient  to  apprecia- 
bly restrain  a  flood,  their  volumes  when  suddenly  released  by  the  failure  of  the  dams 
appreciably  aflfect  the  rise  with  a  wave.  The  owners  of  these  dams,  for  Inmbering 
and  othi^r  purposes,  have  always  pursued  a  short-sighted  policy  of  building  cheap 
structures,  always  lacking  in  their  shore  connections  the  elements  of  stability .  How- 
ever, whenever  damage  is  due  to  the  failure  of  these  structures  the  owners  are  re- 
sponsible for  the  amount  of  it. 

As  I  am  unable  to  see  that  the  extraordinary  floods  of  the  Chippewa  River  can  be 
prevented,  I  make  no  estimate  of  the  cost  of  any  survey. 
Respectfully,  your  obedient  servant, 

Archibald  Johnson, 

Assistant  JSngincir. 

Chas.  J.  Allen, 

Major  of  Engineers,  U,  S.  A. 


A  A  14. 


PRELIMINARY  EXAMINATION  OF  RED   RIVER  OF  THE   NORTH,  MINNE- 

SOTA,  FROM  MOORHEAD  TO  FERGUS  FALLS. 

liNGiNEER  Office,  United  States  Army, 

J^aint  Paulj  Minn.^  December  3,  1886. 

General:  I  ha vo  the  honor  to  report  as  follows  upon  the  prelinii- 
nary  examination  of  the  Red  River  of  the  North  from  Moorhead  to  Fer- 
gus Falls,  Minn.,  made  iu  accordance  with  the  reqairemeuta  of  sections 
6  and  7  of  the  river  and  ^harbor  act  of  Congress  approved  August  5, 
1880. 

Fergus  Falls  is  on  the  Otter  Tail  River,  and  about  70  miles,  by  water, 
above  its  mouth.    The  Otter  Tail  and  the  Bois-de-Sioux  River,  which 
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has  its  rise  in  Lac  Travers,  unite  at  Breckenridge,  forming  the  KcmI  lliver 
of  the  Forth.  Moorhead  is  about  40  miles  north  of  Breckeuridge,  by 
laud,  and  101  miles  distant  from  it  by  the  channel  of  the  Red  Biver. 

The  Bed  Elver  between  Moorhead  and  Breckenridge  was  thoroughlv 
surveyed  in  1874,  and  its  improvement  is  included  in  the  project  fbr  tfa^ 
general  improvement  of  the  river  from  Breckenridge  to  the  northern 
boundary  line.  The  plan  for  improvement  of  this  section  contemplates 
the  removal  of  snags,  bowlders,  and  leaning  timber,  and  the  contraction 
of  the  low-water  way  upon  the  13  miles  of  river  just  below  (north  of) 
Breckenridge,  by  means  of  brush  wing  dams.  During  the  winter  of 
1879-'80  a  force  of  men  removed  large  numbers  of  snags  and  leaning 
trees  between  Moorhead  and  McCauley  viUe — the  latter-named  about 
75  miles  above  Moorhead — thus  improving  this  part  of  the  river  for 
high-water  navigation ;  with  this  exception  no  work  of  improvemeot 
has  been  undertaken  south  of  Moorhead. 

For  about  10  miles  below  Fergus  Falls  the  Otter  Tail  River  is  fall  of 
bowlders ;  the  descent  is  sharp,  and  a  nnmber  of  small  rapids  occur. 
In  the  next  10  miles  the  slope  reduces,  although  the  current  is  rapid, 
and  the  bed  of  the  stream  is  obstructed  by  large  quantities  of  bowlders. 
During  high-water  stages  small  flat-boats  with  light  loads  have  ran 
down  this  lO-mile  section,  but  at  great  risk.  The  remainder  of  the  river 
to  Breckenridge,  about  50  miles  in  distance,  is  comparatively  sitiggish, 
with  depth  of  about  3  feet,  and  average  width  of  70  feet  at  ordinarily 
low- water  stage.  In  former  years  steam-boats  of  fair  size  have  navi- 
gated this  section  of  the  stream  during'high  stages  of  water,  and  nam- 
bers  of  flat-boats  laden  with  flour,  coal,  lumber,  etc.,  were  ran  fh>m  the 
upper  end  of  this  section  to  Pembina  and  other  points  on  the  Bed  Biver. 
This  navigation  appears,  however,  to  have  been  discontinued  during 
the  past  three  years. 

To  render  the  first  20  Iniles  of  the  Otter  Tail  Biver,  below  Fergus 
Falls,  navigable,  locks  and  dams  would  have  to  be  resorted  to,  at  an  ex- 
pense apparently  entirely  oat  of  proportion  to  the  demands  of  naviga- 
tion or  to  any  public  benefit  to  be  derived  from  such  improvement.  The 
improvement  of  the  Bed  Biver  of  the  North,  from  Moorhead  to  Breck- 
enridge, will  practically  open  navigation  from  the  former  to  within  20 
miles  of  Fergus  Falls,  and  this  can  be  accomplished  by  means  of  liberal 
appropriations  for  improving  the  Bed  Biver  of  the  North.  While,  there- 
fore, the  Bed  Biver  from  Moorhead  to  Breckenridge  is  well  worthy  of 
improvement  by  the  General  Government^  no  further  survey  of  the 
route  is  required. 

STATISTICS. 

Under  this  head.  Assistant  Engineer  B.  Davenport,  who  examined 
the  route  in  November,  reports : 

The  country  south  of  Moorhead  naturally  tributary  to  tho  Bed  Biver  is  rapidly  in- 
creasing in  population,  and  the  area  cultivated  is  each  year  being  largely  extended. 
Within  the  last  three  or  four  years  the  facilities  for  moving  tho  cro^>8,  etc,  by  nil 
have  been  considerably  increased,  but  the  rates  are  still  exceedingly  high,  nearly  3  to 
1  as  compared  with  some  other  localities  in  Minnesota.  The  improvement  of  the  Bed 
River,  as  yet  not  continuous,  can  now  only  be  said  to  be  of  local  benefit,  though  tbe 
coQipletion  of  tho  improvement  of  the  Red  River  from  Breckenridge  to  tho  boundary 
lino  cannot  fail  to  be  of  great  general  benefit  to  that  entire  section  of  country. 

Of  the  conntry  immediately  tributary  to  the  river  between  Fergus  Falls  and  Moor- 
head, tho  following  statistical  information  was  collected: 

Town  of  Fergus  Falls,  population  4,*2&').  Population  of  Otter  Tail  County,  33,000 ; 
total  acreage  in  county,  1,270,977  acres;  area  cultivated,  152,600  acres;  hay  lands, 
40,000  acres.  Tho  wheat  crop  of  1886  is  estimated  at  1,775,537 bushels ;  oats  at  9»^,061 
bushels. 
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lu  tfao  limits  of  Fergus  Falls  there  are  five  dams  for  water-power,  with  heads  from 
7  feet  to  17  feet ;  a  comblDod  head  of  64  feet.  The  manafactories  consist  of  five  flour- 
mills,  with  a  total  capacity  of  1,525  barrels  of  flour  per  day ;  one  10-ton  paper-mill; 
saeh,  door,  and  blind  factories,  etc. 

Breckenridge  has  a  population  of  700.  Population  of  Wilkin  County*,  4,000 ;  total 
acreage  in  county,  476,387 ;  acreage  caltivated  about  75,000 ;  hay  lands,  about  10,000; 
wheat  crop  estimated  at  1,000,000  bushels ;  oats,  barley,  etc.,  about  400,000  bushels. 

Wahpeton,  population  2,200.  Richland  County,  population  11,000;  estimated 
acreage  of  county,  836,950 ;  acreage  cultivated,  150,000 ;  wheat  crop  estimated  at 
1,500,000  bushels ;  oats,  barley,  etc.,  250,000.  Wahpeton  has  one  flour-mill  of  100 
barrels  daily  capacity. 

Fargo  has  a  population  of  8,206.  Population  of  Cass  County,  21,065 ;  acreage  in 
county,  911,795 ;  acreage  cultivated,  about  425,000 ;  wheat  crop  estimated  at  5,554,845 
linBhels ;  oats,  oarley,  etc.,  1,166,550  bushels. 

Population  of  Moorhead,  3,500.  Population  of  Clay  County,  10,500 ;  acreage  cul- 
tivated, 96,087;  wheat  crop  estimated  at  1,000,000  bushels ;  oats,  barley,  etc.,  500,000 
bushels. 

It  was  found  Vbry  difficult  to  obtain  reliable  statistical  information,  and  compara- 
tive statistics  showing  the  annual  increase,  etc.,  were  out  of  the  question.  All  tho 
information  possible  was,  however,  obtained  from  the  most  reliable  sources,  and  will 
serve  to  show  the  great  advance  in  a  locality  that  fifteen  years  ago  was  an  actual 
wilderness. 

The  country  south  of  Moorhead,  in  the  vicinity  of  the  Red  River,  is  mostly  level 
prairie,  and,  with  the  exception  of  narrow  belts  of  timber  along  the  river  bottom, 
perfectly  open. 

Very  respectfaUy,  your  obedient  servant, 

Ghas.  J.  Allen, 
Major  of  Engineers. 
Brig.  Gen.  James  C.  Duane, 

Chief  of  Engineers^  O.  8.  A. 
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INDEX. 


Subject. 


Miflsiaaippi  RiTer  CommiMlon : 

ftimaal  report  for  the  fiscal  vaar  ending  Jane  80, 1886 

report  of  ifovember  80, 1886 

annnal  report  for  the  fiaoal  year  ending  June  80^  1867 

ICiasoari  Siver: 

operations  of  snag-boats  on 

from  Sioax  City  to  Fort  Benton,  Mont.,  improvement  of. .. 
liissoori  River  Commission : 

annnal  report  fiscal  year  June  30, 1886 

annnal  report  fiscal  year  June  80,  1887 

Mobile  Harbor,  Ala.,  improvement  of : 

Monongahela  Bivor,  look  and  dam  No.  0,  operating  and  care  of. 

Monongahela  Biver,  improvement  of 

Monroe  Harbor,  Mich.,  improvement  of 

Moont  Yemon,  Va.,  improvement  of  channel  at 

Mooae4i-beo  Bar,  Jonesport,  Mo.,  improvement  of 

Mokelnmne  River.  Col.,  improvement  of 

Mosqnito  Creek,  S.  C,  examination  and  sarvey  of 

Movable  dam  at  Davis'  Island,  Ohio  Biver,  operating  and  care 


of. 


Muskegon  Harbor,  Mich.,  improvement  of 

Maskingam  River,  Ohio,  ioe  harbor  at  month  of 

Moskingam  River,  Ohio,  operating  and  care  of  looks  and 
damson *. 


If. 


Kansemond  River,  Ya.,  examination  and  sarvey  of 

Zantac ket  Harbor,  Mass.,  improvement  of 

Narragansett  Bay,  R.  L,  unprovement  of 

Karragangns  River,  Me.,  improvement  of 

Kantiooke  River,  Del.,  improvement  of 

Neabsco  Greek,  va.,  improvement  of 

Keohes  River,  Tex.,  improvement  of 

Nehalem  Bay  and  Bar,  Oregon,  examination  of. 

Nense  Biver,  K.  C,  improvement  of 

New  Bedford  Harbor,  Mass.,  examination  and  lorvey  of 

Newbnryport  Harbor,  Mass. ,  improvement  of 

Newcastle,  DeL  ice-harbor  at 

New  Haven  Harbor,  Conn.,  improvement  of 

Now  London  Harbor,  Conn.,  improvement  of 

New  River,  N.C.,  improvement  of 

New  River,  Ya.  and  W.  Ya.,  improvement  of 

Newport  Harbor^  Cal.,  survey  of. 

NewJEtochelle,  N^.T.,  improvfmentat ». 

Newport  Harbor,  R.  I.,  improvement  of 

Newtown  Creek,  N.  Y.,  improvement  of 

New  York  Harbor,  improvement  of 

Niagara  River,  N.  Y.,  Dot  ween  Black  Rock  and  Tonawanda, 
for  a  16-foot  channel,  examination  of 

Niagara  River,  N.  Y.,  near  Tonawanda  Island,  improvement  of. 

Nominl  Creek,  Ya.,  improvement  of 

Norfolk  Harbor,  Ya.,  Improvement  of   

Norfolk  Harbor,  Ya.,  approaches  to,  improvement  of 

North  Fork  Forked  Deer  River,  Tenn.,  below  Dyersborg,  ex- 
amination of 

North  Landing  River,  Ya.  and  N.  C,  improvement  of 

North  and  Sonth  Hero  islands,  Lake  Champlain,  examination 
of  channel  between 

North  River  Bar,  (^aititnck  Sound,  N.  C,  improvement  of 

Nootsack  River,  Wash.,  improvement  of 

North  River,  Mich.,  between  Essex  and  North  Bridges,  exam- 
inationof 

Norwalk  Harbor,  Conn.,  improvement  of 

Nottoway  River,  Ya.,  improvement  of 

Noxabee  River,  Miss.,  improvement  of 

Noxubee  River,  Miss.,  examination  of,  for  locks  and  dams 
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O. 

Oakland  Harbor,  San  Francisco  Bay,  Cal.,  improvemont  of. .. . 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of . ., 

Obeil's  River,  Tenn.,  examination  of,  irom  ezistUis  improve. 

ments  to  month  of  West  Fork 

Ocmolgce  River,  Ga.,  improvement  of 

Oconee  River,  Ga.,  improvement  of 

Oconto  Harbor,  Wis.,  improvement  of 

OflSce  of  the  Chief  of  Engineers 

Officers  of  the  Corps  of  Engineers,  number  of,  duties  of 

Ogdensburgh  Harbor,  N.  Y.,  improvement  of 
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Subject. 


OhloBlver,  ImiooTemeiit  of.. 

OhioBlver,  improvement  of  Falls  of 

ObioItlYer  tnrreyofL  near SvansTille,  Ltid 

OicottHarbor,  N.  XMimproyementof 

Old  Town  Creek,  Miss.,  improTement  of 

Ontonagon  Harbor,  Mloh.,  unproyement  of 

Ooeienaula Biver,  Oa.^lmproTemeDt of 

Oaaf^e  River,  Ido.  and  SLane.,  improvement  of 

Osage  Biver.  Mow.  finom  its  month  to  Osoeola,  resurvey  of ... . 

Osweeo  Harbor,  K.  Y.,  improvement  of 

OtterCreek,  Vt.,  improvement  of 

Onaohlta  and  Black  Blvers,  Ark.  and  La.,  improvement  of. .. 

Ouachita  Biver,  re-examination  of^  above  Camden 

Ooachita  Biver,  La.,  from  Camden  to  month,  with  a  slaokwater 
nayigation,  examination  of 

JP. 

Paduoah,  Ey.,  examination  for  ice-harbor  at 

Pamlico  and  Tar  Bivera,  K.O.,  improvement  of 

Pamnnkey  Biver,  Va.,  improvement  of 

Pascaffonia  Biver,  lius..  Improvement  of 

Paasaio  Biver,  N.  J.,  improvement  of 

Pass  Cavallo,  Tex.,  improvement  of. t 

Pataiwco  Biver,  lid.jlmprovement of 

Patohogne  Biver,  N.  x.,  month  of.  examination  and  survey  of. 
Patnxent  Biver,  Md.,  from  Benedict  to  Hill's  Landing,  exami- 
nation and  survey  of  . 

Pawcatnck  Biver,  B.L,  improvement  of .. 

Pawtncket  Biver,  RL,  improvement  of 

Pease  Biver,  Jla.,  improvement  of 

Peail  Biver,  Kiss.,  improvement  of 

Pee  Dee  Biver,  Greats  S.C.,  improvement  of 

Penobscot  Biver,  Me,  improvement  of 

Penobscot  Biver,  from  Bangor  to  Bucksport  Kanows,  exam- 
ination and  survey  of 

Pensaoola,  Xla..  resurvey  of  outer  and  inner  bars  at 

Pensankee  Harbor/W'is.,  improvement  of 

Pensaoola  Harbor,  Fla.,  improvement  of 

Pentwater  Harbor,  Mich.,  Improvement  of , 

Pere  Marquette  Harbor,  Mich,  (see  Lnddington) 

Petalnma  Creek,  Cal.,  improyement  of. 

Peter's  Neck  Bay,  N.  Y..  examination  and  survey  of 

Petit  Jean  Biver,  Ark.,  improvement  of 

Pigeon  Biver,  Mich.,  exammation  of 

Plnepog  Biver,  Mich.,  examination  of 

Plattsbnrgh  Harbor,  ll'.  Y..  improvemt^nt  of. 

Plymouth  Harbor,  Mass.,  improvement  of : 

Pocomoke  Biver,  Md.,  improvement  of... 

PondBiyer,  Ky.,  examination  of. 

Port  Chester  Harbor,  N.Y.,  improvemoit  of 

Port  Clinton  Harbor,  Ohio,  improvemeDt  of 

Portage  Lake,  Mich.,  harbor  lines  in 

Port  Jefferson  Harbor,  L.  L,  N.  Y.,  improvement  of 

Portage  Lake  Canal,  Mich. ,  report  on  value  of 

Portland  Harbor,  Me.,  improvement  of 

Portland  Harbor,  Me.,  channel  in  Back  Coye,  improvement  of. 

Portland,  Orogon,  Bridge,  Willamette  Biver,  at 

PortageLake,Mich.,  harbor  of  refuge  at 

Portamonth  Harbor,  N.  H.,  improvement  of 

Port- warden's  line  at  Philadelphia 

Potomac  Biver,  improvement  of,  at  Washington,  D.  C 

Poi t  Washington  Harbor,  Wis.,  improvement  of 

Providence  Biver,  B.  L,  Green  Jacket  Shoals,  romoval  of 

Providence  Biver,  B.L,  improvement  of 

Provlncetown  Harbor,  Mass.,  improvement  of 

Public  Buildings  and  Grounds,  District  of  Columbia 

Pultnevyille  Harbor,  N.  Y.,  improvement  of 

Ponta  Kassa  Harbor,  Fla.,  examination  and  survey  of. 

R. 

Raccoon  Rivor,  N.  J.,  improvement  of 

Racine  Harbor,  Wis.,  improvement  of 

Rahway  Biver,  N.  J. ,  improvement  of 

Rancocas  Biver.  K.  J.,  improvement  of. 

Rappahannock  River,  Ya.,  improvement  of 

Rarftan  Bay,  N.  J.,  improvement  of. -i 
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Subject. 


Barltan  Blrer,  N.  J.,  improTement  of 

Reooimai«8aDce«  and  explorations 

Bedwood  Harbor,  Oal.,  improTement  of 

Bed  Lake  Birer,  Minn.,  from  Giund  f  orka  to  Bed  Lake,  ex- 

aminatioiiof - ...,...-.-..-.----...--.-...... 

Bed  Biver.  Ark.,  lakea  conneetdnfc  wiUi,  between  ShreTeport 

andFnlton,  Ark.,  examination  of • 

Bed  BiTer,  La.  and  Ark.,  improyement  of 

Bed  Biver,  Ark.,  improvement  o£  above  FnlUm 

Bed  Biver  of  the  North,  Kinn.,  fromHoorhead  toFerguBFalla, 

examination  and  survey  of... • 

Bed  Biver  of  the  North,  construction  of  dam  at  GooeeBapids . . 

Bed  Biver  of  theKorth,  improvement  of 

Beedy  Island,  Delaware  Biver,  ice  harbor  at 

Reservoirs  at  headwaters  of  Mississippi  Biver,  oonstraotion  of 

Biver  and  harbor  improvements — ..• 

Boanoke  Biver,  N.  U.,  improvement  of 

Boanoke  Biver.  Va..  from  Claiksville,  Ya.,  to  Baton  FaUs,  N. 

C,  examination  of... 

Book  Island  Bapids,  Mississippi  Biver.  improvement  at 

Booicland  Harbor,  Me.,  improvement  of 

Rockport  Harbor.  Me.,  examination  and  aorvey  of 

Rocky  Biver,  Ohio,  improvement  of  mouth  of... • 

Romerly  Marsh,  Ga.,  improvement  of .* 

Rondoat  Harbor,  N.  Y.,  improvement  of 

Bonge  River,  Mioh.,  from  iJetroit  River  to  bridge  Saint  Lonls 

and  Wabash  Railroad,  examination  of ........ .............  • 

Rush  Island  Bend,  HL,  Miasiasippl  River  i^  examination  and 

sarvey  of 

Ronse's  Point,  Lake  Champlain,  breakwater  at 

8. 

Sabine  Pass,  Tex.,  improvement  of 

Sabine  River,  Tex.,  improvement  of 

Saokett's  Harbor,  K.  Y.,  improvement  of 

Sacramento  and  Feather  rivers,  CaL,  improvement  of 

Saeo  River.  Me.,  improvement  of 

Saginaw  River,  Mich.,  imwovementof 

SauDt  Anthony,  preservation  of  Falls  of. 

Saint  Angnstme  Greek,  Gkk,  improvement  of 

Saint  Angostine,  Fla.,  survey  of^  for  deep^Ma  channel  on  outer 
bar 

Saint  Clair  Flats  Canal,  Mioh 

iSaint  Clair  Flats  Canal,  operating  and  care  of. 

Saint  CUir  River,  Mioh.,  bar  opj^te  Saint  Glair  City,  exam- 
ination of 

Saint  Croix  River,  Me.,  from  bridge  a4>  Calais  to  Breakwater 
Ledge,  examination  of 

Saint  Croix  River.,  Wis.,  improvement  of 

Saint  Francis  River,  ftom  Greenville,  Mo.,  to  Arkansas  State 
line,  examination  of 

Saint  Francis  River,  Ark.,  improvement  of 

Saint  George's  River,  Me.,  from  Warren  to  Thomaston,  exam- 
ination and  survey  of 

Saint  Jones  River,  Del.,  improvement  of 

Saint  John's  River  and  Femandina,  Fla.,  deepening  inside 
passage  between , 

Saint  John's  River,  Fla.,  improvement  of  upper 

Saint  John's  River,  Me.,  examination  and  survey  of  Big  Rapids 

Saint  John's  River,  Fla.,  improvement  of  bar  at  mouth  of  •••••• 

Saint  Jerome's  Creek,  lid.,  uiprovement  of 

Saint  J<Meph's  Harbor,  Mich.,  improvement  of 

Saint  Mary's  Falls  Canal,  operating  and  oare  of 

Saint  Mary's  Falls  Canal,  Mich.,  oonstroction  of 

Saint  Mary's  Falls  Canal,  construction  of  dry  •dock  at 

Salem  River,  K.  J.,  improvement  of 

Salem,  Orogon,  Bridge,  Willamette  River  at 

Salkiebatohie  Biver,  S.  C,  improvement  of 

Saline  River,  Ark.,  examination  of 

Saline  River,  Ark.,  improvement  of 

Salt  River,  Ky.,  examination  of 

San  Diego  Harbor,  Cal.,  survey  of 

San  Francisco  Harbor  and  interior  bays,  survey  of 

San  Diego  Harbor,  Cal.,  improvement  or 

Sand  Beach,  Lake  Huron,  Mich.,  hu^bor  of  refuge  at 

Sandusky  City  Harbor,  Ohio,  improvement  of 

Sandusky  River,  Ohio,  improvement  of •••, ....'.... 

Sandusky  Harbor,  Ohio,  straight  channel  fh>m  Cedar  Point 
to  east  end  of  existing  channel,  examinavion  and  survey  of . . 
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SUBJRCT. 


^andy  Bay,  Cape  Ann,  Hasa.^harbor  of  refage  at 

ianUy  Ki ver,  Louisa  Fork  of,  V a.,  examination  of. 

Van  Joaquin  Biyer,  CaL»  improvement  of , 

>ttn  Lnia  Obispo,  CaL,  survey  of  harbor  at 

>aa  Pedro  Bay,  Cal.,  near  entrance  to  Wilmington  Harbor,  for 

an  outer  harbor,  examination  of 

Mku^erties  Harbor,  N.  Y.,  improvementtof. 

:>antoe  Biver,  S.C.,  improvementof , 

SiMigatuck  Harbor,  Mich.,  improvement  of 

Sava nuah  Har l>or  and  Biver,  Ga. ,  improrement  of. 

Suvannah  River,  Ga.,  from  cross-tidea  above  Savannah  to  the 

bar,  examination  and  survey  of 

Savannah  River,  6a.,  improvement  of,  above  Augusta 

Savannah  River,  Ga.,  improvement  of,  below  Augusta 

School  of  Application  at  Willets  Point 

Schuylkill  River,  Pa.^  improvement  of. 

Soituate  Harbor,  Mass,  improvement  of 

Sea-coast  and  lake  frontier  defenses 

Sheboygan  Harbor,  Wis.,  improvement  of 

Sheepahead  Bay.  N.  Y.,  improvement  of 

Shenandoah  Biver,  Va.  and  W.Ya.,  improvementof 

Shreveport,  La.,  lakes  connecting  with  Bed  Biver  between 
Fulton,  Ark.,  and,  examination  of 

Shreveport,  La.,  bridge  over  Bed  Biver  at 

Shrewaonry  Biver,  N.  J.,  improvementof 

Skafdt River,  Wash.,  improvementof 

Smitn's  River,  CaL .  examination  of  mouth  of 

Snohomifib  Biver,  Wash.,  improvement  of 

Snake ]EUve1^  Wash.,  improvementof 

Snoqualmie  River,  Wash.,  improvement  of 

SoduB  Harbor,  N.  Y.,  Great,  improvementof 

Sodus  Harbor,  N.  Y.,  Little,  improvementof 

South  Haven  Harbor.  Mich ..  improvement  of 

South  Forked  Deer  Biver,  Tenn.,  improvement  of. 

South  Biver,  N.  J.,  improvement  of 

South  Pass,  Mississippi  Biver,  inspection  of^  improvement  at. . 

Southport  Harbor,  Conn.,  improvement  of. 

Spring  Creek,  K.  Y.,  examination  of 

Staten  Island,  K.  Y.,  improvement  of  Kew  Jersey  Channel 

SteUaquamish  Biver,  Wash.,  improvement  of 

Staunton  Biver,Vn.,  improvementof , 

Stamford  Harbor,  Conn.,  improvement  of 

Stonington  Harbor,  Conn.,  improvement  of 

Steel's  fiavoQ,  Miss.,  improvement  of 

Sturgeon  Bay  Canal,  W  is.,  harbor  of  refhge  at , 

Stockholm.  Wis.,  harbor  of  refuge  at .' 

Btureeon  Bay  Canal,  Wis.,  report  on  acquisition  of. 

Suislaw  Biver  and  Bar,  Oregon,  exam  ination  of . .  .*. , 

Superior  Bay,  Wis.,  improvemant  of  harbor  at 

Sumpawanns  Inlet,  N.  x.,  improvement  of 

Surveys  and  examinations  for  improvement  of  rivers  and  har- 
bors, estimates  for 

SusquehannaBiver,  newHavredoGraoe,  Md.,  improvementof 

Suwanee  Biver,  Fla.,  improvement  of , 

Swanton  Harbor,  Vt.,  improvement  of 

T. 

Tallahatchie  Biver.  Miss.,  Improvement  of 

Tallapoosa  Biver,  Ala.,  hnprovement  of 

Tampa  Bay,  Fla.,  improvement  of 

Tampa  Bay,  Fla.,  resurvey  of,  and  Hillsborough  Biver  up  to 

Tampa , 

Tanelpahoa Biver.  improvementof 

Tar  Biver.  N.  C,  improvement  of 

Taunton  River,  Mass.,  examination  and  survey  of 

Taanton River,  Mass.,  improvementof 

TchefuBOta Biver,  La.,  improvementof. 

TcholsLake,  Miss.,  improvementof 

Toche Bayou,  La.,  improvementof 

Teche  Bayon,  La.,  connection  with  Grand  Lake  at  Charenton . . 

TonneMee  Biver,  above  Chattanooga,  improvement  of 

Terrebonne  Bayou,  La.,  improvementof 

Tennessee  Biver,  below  Chattanooga,  hnprovement  of 

Tensas  River,  La.,  improvement  of 

Thames  River,  Conn.,  improvement  of 

Thoroaehfare  back  team  Cape  May,  N.  J.,  to  Atlantic  City, 

examination  and  survey  of 

ThanderBay  Harbor,  MJoh.,  improvement  of 
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